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PREVIOUS reports from this laboratory 
have described the clinical aspects of 
laremia infection in both vaccinated 
nonvaccinated 


volunteers follow- 


intracutaneous* respiratory® 
llenge. These studies offered an e@X- 
llent opportunity to compare the 
al antibody responses following vac- 
ition with killed or viable attenu- 
d vaccine as well as the serologic 
ture in nonvaccinated and_ vacci- 
ted volunteers challenged by either 
cutaneous or respiratory route. It 
the purpose of this report to describe 

serologic aspects of experimental 
aremia in man. 


Materials and 


Methods. Foshay_ killed 
nolized 


vaccine and the viable attenu- 
i vaccine were administered as previously 
ribed (Saslaw et al.4.5). Challenge with 
This study 
derick, Maryland 


was supported under Contract with the U.S 


P. tularensis (Schu S4 strain) by 
cutaneous? and 


both the 
both 
nonvaccinated and vaccinated volunteers has 
also been de scribed 


respiratory” route in 


Blood was collected in sterile tubes 
from volunteers at weekly intervals following 
vaccination and at biweekly intervals after 
challenge. Serum obtained from these speci- 
mens was stored at —20° C, 

BACTERIAL 


SERUM 


AGGLUTINATION TEST To each 
0.5 ml. of serum dilutions, 0.5 ml. of formalin- 
killed bacterial ( approximately 
3 x 10° organisms) was added, and the tests 
incubated overnight in a 37° C. water bath 
before reading. Titers were recorded as the 
highest dilution showing at least 2+ agglu- 
tination. 

HEMAGGLUTINATION TEST. These tests were 
performed as described by Alexander, Wright 
and Baldwin! and Wright and Feinberg®. 
In brief, washed human type “O” red blood 
cells were sensitized by incubation with P. 
tularensis polysaccharidet, washed and then 
0.5 ml. added to 0.5 ml. of serum dilutions. 


suspension 


Army CmlC, Fort Detrick, 


'Kindly supplied by Dr. P. S. Nicholes, Utah University 


= 
= 
35 689 


36 690 


The tubes were incubated for 2 hours at 
room temperature and then read. The titer 
was recorded as the greatest dilution of serum 
giving partial or complete hemagglutination 


Results. sEROLOGIC RESPONSE AFTER 
VACCINATION. Bacterial Agglutinations. 
As can be seen in Fig. 1, an earlier 
rise to peak titers was observed in the 
27 volunteers receiving killed vaccine; 
peak titers varying from 1:40 to 1:2560 
(mean titer, 1:320) were obtained 7 to 
16 days postvaccination. After viable 


The American Journal of the Medical Sciences + 


June, 1961 


comparison of vaccine effect alone wer 
limited by subsequent challenge of vol- 
unteers. However, in the killed va 

cine group, there were 9 volunteers 
where follow-up was possible as_ late 
as 17 to 50 weeks while in the viabl 
vaccine group 15 volunteers were fol- 
lowed for 15 to 22 weeks. At the 15 
to 17 week and 20 to 22 week intervals 
the comparative titers in both groups 
were essentially the same as that ob- 
served at 12 weeks (Fig. 1). 
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vaccine in the 29 subjects studied, a Hemagglutination Results. As can be 


slower progressive rise with slightly 
higher peak titers 1:80 to 1:2560 
(mean titer, 1:640) was observed 23 
to 59 days postvaccination. However, 
a gradual but more rapid decline from 
peak titers was observed in the killed 
vaccine group while there was a ten- 
dency to plateau in titers following 
living vaccine. Thus at 12 weeks ( Fig. 
1), titers after killed vaccine varied 
from 0 to 1:640 with a mean of 1:80 
as compared to a range of 1:40 to 
1:2560 with a mean of 1:640 after 
living vaccine. Subsequent periods of 


2, the hemagglutinati 


titer curves in both vaccine groups 


seen in Fig. 


paralleled those observed in bacter 

agglutination (Fig. 1 After 20 to 22 
weeks, mean titers after killed vaccine 
were 1:320 as compared to 1:10.24 
after viable vaccine. One other inter- 
esting difference in 


serologic results 
was noted between the vaccine groups 
Following vaccination with killed v 

cine, both the bacterial and hemag- 
glutination titers were significantly c 

vated between 1 to 2 weeks later. How- 
ever, after viable vaccine, the hemag- 
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glutination titers showed earlier signifi- 
cant 4-fold or greater rise in titers as 
compared to bacterial agglutination re- 
sults. For example, after 1 week, 20 of 
29 hemagglutination titers as compared 
to 12 of 29 bacterial agglutination titers 
were elevated; after 2 weeks, all of 29 
hemagglutination and 23 of 29 bac- 
terial agglutination titers were signifi- 
cantly raised. After 3 weeks, the bac- 
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were first observed in the hemagglu- 
tination test between 11 to 21 days 
(average 14 days) and peak titers from 
1:2.560 to 1:163,840 (mean 1:20,480) 
after 21 to 39 days (average 27.5). 
Bacterial agglutination titers were first 
significantly elevated 17 to days 
(average 21 days) after challenge; peak 
titers of 1:20 to 1:2,560 (mean 1:320) 
were observed 23 to 36 days (average 


25 
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terial agglutination titers were all sig- 29 days) after challenge. After 12 


ficantly increased. 
SEROLOGIC RESPONSE 
fANEOUS CHALLENGI 


AFTER INTRACU- 
IN NONVACCINATED 
LUNTEERS. As can be seen in Fig. 3, 
th bacterial and hemagglutination 
er curves in 12 volunteers challenged 
th approximately 10 organisms re- 
mbled the response observed after 
ccination with viable attenuated vac- 
ie (Figs. 1 and 2), except that peak 
ers in both tests were observed be- 
een 3 to 5 weeks postchallenge as 
mpared to 6 to 8 weeks with viable 
‘ iccine and 1 to 2 weeks after killed 
ccine. Significant changes in titer 


weeks, there was relatively little change 
in titers as noted with viable vaccine. 


SEROLOGIC RESPONSE AFTER INTRACU- 
TANEOUS CHALLENGE IN VOLUNTEERS 
PREVIOUSLY RECEIVING KILLED VACCINE. 


As can be seen in Fig. 4, base-line 
bacterial agglutination titers in 19 vol- 
unteers following vaccination and prior 
to challenge varied from 1:20 to 1:640. 
Twelve of the 19 volunteers showed 
significant 4-fold or greater increase in 
titers following challenge. Although all 
19 of these men showed local lesions, 
only 6 (Nos. 13, 14, 16, 20, 27, 29) 
showed systemic evidence of infection 


vol. 
ers 
late 
il le 
fo] 
15 
ups 
ob 
» 2? 
ults 
1ag- 
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TULAREMIA AGGLUTINATION RESPONSE IN NON-VA NATED VOLUNTEERS 


FOLLOWING INTRACUTANE HALLENGE 
@ - HEMAGGLUTINATION ' —— MEAN TITERS 
O- BACTERIAL AGGLUTINATION: MEAN TITERS 
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Saslaw et al.‘): one of these (No. 29) 
showed no change in antibody titer. 
There apparently was no. correlation 
between prechallenge titer and the ap- 
svstemic disease. As can 
No. 16) of 4 with 
prechallenge titers of 1:20 became ill. 
One (No. 20 (No. 27) of 
t with prechallenge titers of 1:40 and 
1° SQ. 


pe arance ot 


he seen In Fig. 
ot 9 and | 
showed 


respectively systemic 
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of 19 showed significant 
changes by hemagglutination as com- 
pared to 12 of 19 in the bacterial ag- 


glutination test. Again, as with bacterial 


antibody 


agglutination, there was no correlation 
between preinoculation titer and sub- 
sequent systemic disease (Fig. 5). The 
first 
significant increases after challenge be- 


hemagglutination — titers showed 


tween 16 to 31 davs (average 24.5 


OLS 


INTRACUTANEOUSLY WITH P. TULARENSIS 


HEMAGGLUTINATIONS 


CONTROLS IMMUNIZED REINFECTED 
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lence of infection as did 1 (No. 13) davs) as compared to 26 to 35 days 


2, 1 (No. 14) of 2, and 1 (No. 29) 
with preinoculation titers of 1: 160, 
20, and 1:640. respectively. 

\ similar situation was observed in 
rms of the hemagglutination response 
g.5) with the exception that 3 vol- 
teers (Nos. 24, 26, 31) showed sig- 
icant 4-fold or greater antibody re- 
mses by hemagglutination but not by 
cterial agglutination tests. Thus 15 


(average 30 days ) with bacterial ag- 
glutination titers. Peak hemagglutina- 
tion titers were observed between 27 
to 38 days (average 31.3 days) as com- 
pared to 31 to 48 days (average 39 
days ) with bacterial agglutinations. 

RESPONSE AFTER REINFEC- 
INTRACUTANEOUS CHALLENGE. 
As previously described (Saslaw et 
al.*) 8 volunteers who had previously 


SEROLOCK 


TION’ BY 


40/694 The American Journal of the Me 
infected controls were re- 
challenged 2 to 8 months later. Local 
lesions were observed in all again, and 
svstemic of infection in 2 
(Nos. 34, 36). As can be seen in Figs. 


been as 


evidence 


t and 5, change in titer was observed 
in 1 (No. 37) who showed no systemic 
evidence of infection. No serologic al- 
terations were observed in the other 7 
volunteers base-line titers 


and again 
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with 5,120 between 
26 days). Sig 
nificant rises in bacterial agglutination 
titers were observed between the 14tl 
to 3lst days (average 20 days); peak 
titers varying from 1:40 to 1:2,560 wit! 
a mean titer of 1:640 were observed be 
tween the 14th to 4lst days ( average 
3) days) and plateaued so that similai 
titers were still present at 24 weeks. 


a mean titer of 1: 
14 to 38 days (average 


TULAREMIA AGGLUTINATION RESPONSE IN NON-VACCINATED VOLUNTEERS 
FOLLOWING RESPIRATORY CHALLENGE 
@ - HEMAGGLUTINATION —— MEAN TITERS 


O- BACTERIAL AGGLUTINATION : - 


MEAN TITERS 
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did not appear to correlate with the RESPONSE IN VOLUNTEERS CHALLENGE! 
clinical outcome. BY THE RESPIRATORY ROUTE AFTER VA‘ 


SEROLOGIC RESPONSE IN NONVACCI- 
NATED VOLUNTEERS FOLLOWING RESPIRA- 
TORY CHALLENGE. The antibody re- 
sponse following respiratory challenge 
with 10 to 50 P. tularensis organisms in 
14 nonvaccinated volunteers infected 
by this route (Saslaw et al.°) is shown 
in Fig. 6. The hemagglutination titers 
first showed significant titer rises be- 
tween 10 to 21 days (average 15 days) 
and peak titers from 1:640 to 1:40,960 


CINATION WITH KILLED VACCINE. As prt 
viously described (Saslaw et al.®), 8 of! 
14. volunteers kille 
Foshay vaccine showed systemic evi 
dence of infection after challenge. A 
can be seen in Fig. 7, only 2 (No 
11, 19) showed 4-fold rises in both th 
bacterial agglutination (32 and 
days) and hemagglutination _ titer 
(Fig. 8) (20 and 22 days); a 3rd vo 
unteer (No. 9) showed a significant 


who received 


9 
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: AGGLUTININ RESPONSE IN FOSHAY-IMMUNIZED AND CONTROLS 
th CHALLENGED BY THE RESPIRATORY ROUTE WITH P. TULARENSIS 
ak BACTERIAL AGGLUTINATIONS 
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AGGLUTININ RESPONSE IN VIABLE VACCINE -IMMUNIZED AND 


CONTROLS CHALLENGED BY THE RESPIRATORY 
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rise after 22 davs in the latter test. 
only. Again as can be seen in Figs. 
ind S. there was no correlation of 


prechallenge titers to resistance. 
RESPONSE IN) VOLUNTEERS CHALLENGED 


BY THE RESPIRATORY ROUTE AFTER VAC- 


CINATION WITHL VIABLE VACCINI \s pre- 
1S volun- 


teers receiving viable vaccine showed 


viously described®, only 3 of 


systemic evidence of infection after res- 
piratory challenge. As can be seen in 
Fig. 9, only |] 
nificant rise in the bacterial agg¢lutina- 
test by the 27th day and in the 


hemagglutination test (Fig. 10) by the 


No. 25) showed a sig- 


tion 


20th day, post hallenge. 

Discussion. These studies of experi- 
mental tularemia infection by either in- 
tracutaneous*  o1 respiratory routes 
have afforded a unique opportunity for 
evaluation. By 
knowing the exact time and route of 


infection, the 


controlled serologic 


subsequent serial anti- 
body results could be compared crit- 
ily to known base-lines in both vac- 
nated and nonvaccinated volunteers. 
These studies have demonstrated that 
significant rise in antibody titer by 
ther bacterial agglutination or hemag 
lutination tests was observed earlier 
llowing administration of killed vac- 
ne as compared to living vaccine. 
ilowever, peak titers were more sus- 
ned following the latter. Following 
munization viable 


tularensis by either 


with 
illenge with P. 

Intracutaneous or respiratory routes, 
test usually 
t-fold or greater 
er increases about 1 week before the 
cterial agglutination test. 


vaccine or 


hemagglutination 
wed = significant 
similar 
juence was observed after challenge 
volunteers vaccinated 
th either viable  vac- 
ie. This been 
ted in laboratory-acquired infections 
harkes?). In 4 instances, it was also 
ind that the significant antibody rise 
is observed only with the hemagglu- 


prev iously 
killed or 


sequence has also 
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tination test following challenge in vac- 
cinated individuals. 

Following intracutaneous challenge 
in nonvaccinated controls who were 
treated promptly when systemic mani- 
festations appeared, serologic confirma- 
tion of infection by both bacterial and 
hemagglutination tests was obtained 

Fig. 4 However, although local le- 
after challenge 
were observed in all individuals previ- 
ously with killed 
serologic evidence of infection was not 
obtained in 7 of 19 in 


sions intracutaneous 


vaccinated vaccine, 
the bacterial 
(Fig. 4) and 4 of 
19 in the hemagglutination test (Fig. 
5). One volunteer (No. 29) who 
showed constitutional signs of disease 


agglutination test 


reacted in neither test. 

challenge in 
nonvaccinated controls, all of 14 show- 
ing clinical 


Following respiratory 
evidence of infection 
antibody 
both serologic tests employed ( Figs. 7, 
9 and 10 
receiving Foshay killed vaccine, only 


showed | significant rises in 


However, in the group 


2 of 8 (Fig. 8) showing systemic evi- 
dence of infection showed significant 
bacterial titer 
3rd volunteer showed a 
change in the latter test only ( Fig. 9). 
Similarly after viable vaccine, respira- 
tors 


and hemagglutination 


rises, while a 


challenge resulted in significant 
serologic changes in both tests in only 
1 of 3 showing systemic evidence of 
infection ( Figs. 9 10). 

With the route ol 
challenge, there could be no doubt as 


intracutaneous 


to whether or not infection was estab- 
lished since the cutaneous lesion was 
an indicator as to whether or not there 
was a “take.” However, one could not 
predict from either the bacterial or 
hemagglutination prechallenge titer as 
to whether systemic evidence of infec- 
tion could be anticipated. For example, 
1 of 4 with bacterial agglutination base- 
line titer of only 1:20 became ill while 
1 of 5 at the highest prechallenge titer 
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of 1:640 also became ill. Between 
these 1 of 2, 1 of 4, 1 of 2 and 1 of 2 
respectively, showed systemic disease 
after prechallenge titers of 1:40, 1:80, 
1:160, and 1:320, Simi- 
larly infection was produced in 1 of 1 
each with a hemagglutination he of 
1: 20,448 and 1:20, respectively. Volun- 
teers with intermediate prechal- 
lenge titers of 1:160, 1:320, 1:640, 
1:1280, 1:2560 and 1:5,120 had infec- 
tions in 0 of 1, 1 of 2, 1 of 7, 1 of 4, 
1 of 2, and 0 of 1, respective ly. 

Similarly the prechallenge titers in 
volunteers receiving respiratory chal- 
lenge did not correlate with clinical 
evidence of infection. In this group 
the relationship would be more difficult 
to evaluate since there were obviously 
“no takes” as exemplified by lack ) 
clinical disease in both controls and 
vaccinated men _ challenged 
neously. 

It is conceivable that early, prompt, 
specific therapy prevented the develop- 
ment of serologic evidence particularly 
in the respiratory challenge group who 
had been previously vaccinated with 
either killed or viable vaccine. Simi- 
larly, reinfection by intracutaneous in- 
oculation resulted in serologic altera- 
tions in only 1 of 8 volunteers. Thus 
in the vaccinated or reinfected group, 
early therapy may have contributed in 
part to the lack of antibody response 
although 2 cases of untreated reinfec- 
tion laboratory-acquired tularemia 
(Green and Eigelsbach?) showed no 
changes in humoral antibody titer. 

The clinical diagnosis of tularemia 
could easily be made following intra- 
cutaneous challenge (Saslaw et al.*). 
However, as noted previously’®, volun- 
teers infected via the respiratory route 
showed a_ grippal-symptom comple x 
that would tax one’s clinical acumen. 
Since blood cultures were consistently 
negative following both routes of chal- 
lenge, they offered no help. Pharyngeal 


simulta- 
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cultures were only rarely positive under 
the conditions of this study®. Thus th 
bacterial and hemagglutination tests 
during the first week of infection was 
of little help nonvaccinated volun- 
teers when the problem of recognition 
would be most desirable. The hemag- 
glutination test showed significant alter- 
ation between 10 to 21 days and bac- 


terial agglutination between 14 to 31 
day Be 
In the vaccinated volunteers show- 


ing serologic evidence of infection after 
respiratory challenge, hemagglutinins 
were not helpful until after 20 to 22 
days and bacterial agglutinins after 27 
to 34 days. 

Although under the conditions of 
this study, prompt therapy with strep 
tomycin or tetracycline could mask the 
serologic evidence of infection with P 
tularensis, it is also conceivable that 
early empirical treatment of an undiag- 
nosed tularemic infection with a broad 


spectrum antibiotic under field condi 
tions could similarly impair the sero 
logic response. 

Summary. Serial bacterial and poly 
saccharide hemagglutination antibody 
titers were compared in volunteers vac 
cinated with phenolized or viable at 
tenuated 
studies were 


Similar 
conducted in both vac 


tularemia vaccines. 


cinated and nonvaccinated volunteers 
following challenge with P. tularensi 
by either the intracutaneous or respira 
tory routes. 

1. Peak titers in both serologic tests 
appeared later after viable vaccine tha: 
with killed vaccine but were mor 
sustained. 

Following vaccination with viabl: 
challenge with virulent P 
tularensis by either the intracutaneou 
or re spire atory route, hem: igglutin< itio! 
tests showed significant titer increas« 
about 1 week before bacterial aggluti 
nation tests. 


vaccine or 


% 
a 
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3. In nonvaccinated volunteers, frequently following respiratory chal- 
hemagglutinins were significantly ele- lenge also showed earlier hemagglu- 
vated 10 to 21 days postchallenge by  tination responses (20 to 22 days) as 
either respiratory or intracutaneous compared to bacterial agglutinations 


route and bacterial agglutinins after (27 to 34 days ). 
14 to 31 days. 5. Prechallenge titers by either test 
1. In vaccinated volunteers, the anti- did not correlate with the incidence 


body changes which were observed in- of systemic infection. 
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SUMMARIO IN INTERLINGUA 


Studios con Vaccinos Contra Tularemia in Voluntarios 
III. Aspectos Serologic post Provocation Intracutanee o Respiratori in 
Voluntarios Vaccinate e Non Vaccinate 


Determinationes serial del titros de anticorpore bacterial e hemagglutinatori 
polysaccharidic esseva comparate in voluntarios vaccinate con vaccinos de 
tularemia phenolisate o viabile e attenuate. Simile studios esseva executate in 
vaccinate e etiam in non-vaccinate voluntarios post provocation con Pasteurella 
tularensis per via intracutanee 0 per via respiratori. 

1. In ambe le tests serologic, le titros maximal occurreva plus tarde post vaccino 
viabile que post vaccino phenolisate, sed post vaccino viabile le titros esseva 
plus perdurative. 

2. Post vaccination con vaccino viable 0 post provocation con virulente P. 
tularensis per via intracutanee o per via respiratori, le tests de hemagglutination 
monstrava significative augmentos de titro circa un septimana plus tosto que 

tests de agglutination bacterial. 

3. In non-vaccinate voluntarios, le hemagglutininas esseva significativemente 

levate 10 a 21 dies post le provocation per via respiratori o per via intracutanee. 
l.e mesmo valeva pro le agglutininas bacterial post 14 a 31 dies. 

1. In vaccinate voluntarios, le infrequentemente observate alterationes de 
nticorpore post provocation respiratori esseva etiam characterisate per plus 
prompte responsas hemagglutinatori (20 a 22 dies) in comparation con le 
gglutination bacterial (27 a 34 dies). 

3. Le titros ante le provocation, secundo ambe tests, non esseva correlationate 
on le incidentia de infection systemic. 
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A STUDY OF THE MECHANISM BY WHICH QUINACRINE INHIBITS 
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ALTHOUGH several antimalarial drugs 
have been shown to have a suppressive 
action on rheumatoid arthritis (Cohen 
and Calkins', Pomeroy et al’) and 
systemic lupus erythematosus ( Dubois’, 
Page’), their mode of action is un- 
known and no explanation has been 
found for the curious fact that a series 
of drugs acting against malaria should 
also be effective against the totally 
unrelated connective tissue diseases. 
Furthermore, these drugs have the in- 
teresting property of inhibiting L.E. 
cell formation. Theoretically, it seems 
that an understanding of the mecha- 
nism by which antimalarials block L.E. 
cell formation in vitro might furnish a 
clue to their in vivo antirheumatic ac- 
tion. If so, blocking of L.E. cell forma- 
tion might serve as a screening device 
by which the more promising of the 
14,000 antimalarials which have already 
been synthesized might be selected 
for clinical trial. These considerations 
justify a further attempt to elucidate 
the mechanism whereby 
block L.E. cell formation. 

THE PRESENT SITUATION IN PERSPECTIVE. 
Production of L.E. cells is the end 
result of a chain of events into which 
numerous factors enter. Our present 
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knowledge concerning this subject h 


been Holman 


but purposes 


well summarized by 


tor 


| only be necessary to keep in min 


our immediate 


few of the well established featur 
of the process such as the following 
| The serum of many (but not all 


patients with active 


svstemu 


} 


ervthematosus contains a series of al 


normal globulins, some of which ar 


( ipable of reacting with the nuck 
material of old, damaged or dead lei 
kocytes. Apparently, healthy cytoplast 
with an intact outer membrane is in 
attack bv these 


Anticytoplasmic specific ant 


pervious to 


tactors, 


DNA and antihistone factors also exist 


but apparently are not concerned 
Lad cell production. 2) The L.E. se 
rum factor, after traversing the ce 


rie mbrane 


with nuclear material in a few seconds 


to cause a rise in its protein content 


ana 


an alteration in its staining pro] 
(Rifkind and Godman!'). TI 
altered nucleus is then extruded fror 
the cell to become an L.E. 
Such L.E. subsequent 
phagocytosed by the remaining viab 


erties 


body. ) 
bodies are 


leukocytes to form the characterist 
L.E. cell. 
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in patients taking 300 mg. of quina- 
crine by mouth daily, Shannon et al.” 
found plasma concentrations of 64 to 
103 wg. per Fighty to 90% of the 
plasma quinacrine was bound to non- 
diffusible plasma constituents, “presum- 
ably plasma Erythrocytes 
contained one to two times as much, 


albumin.” 


and leukocytes in excess of 200 times 
that of the plasma concentrations. In 
vitro, quinacrine progressively diffused 
from leukocytes into the surrounding 
plasma so that it is not, apparently, 
irreversibly bound to the leukocytes. 

If quinacrine is added, in concentra- 
tions of 0.4 mg. per ml., or more, to 
fresh blood which on incubation shows 
many L.E. cells, no L.E. cells will then 
be found by standard laboratory tech- 
niques. This striking inhibition of L.E. 
cell production, which we have con- 
firmed many times, could, theoretically, 
be due to action at any one or more 
of the following three points in the 
chain of events which lead to L.E. 
cell formation: First, quinacrine could 
act on the serum factor so as to render 
it an explanation favored by 
Dubois*. Second, it could react with 
thi nuclear material in such a way as 
to protect it from reacting with the 
L... serum factor. This view was fav- 


ored by Kurnick®, who believed that 
it combined with nuclear DNA to pro- 
te it from L.E. serum factor, thus 


preventing L.E. body formation. Lee’, 
lving the spontaneous disruption 
| agglutination of dying leukocytes 
nd that the clump was held together 
i network of nuclear material. In 
presence of L.E. serum factor the 
lear material was altered so that 
0 longer held the clump together. 
s reaction was favored rather than 
ibited by quinacrine in concentra- 
s of 0.25 mg. per ml. Thus, in this 
erimental situation, quinacrine ap- 
ently did not protect the nuclear 
terial from interaction with L.E. 
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serum factor. Lastly, quinacrine could 
prevent L.E. cell formation by arrest- 
ing phagocytosis by the remaining live 
leukocytes. Lee’ recognized this pos- 
sibility, but Dubois* believed that he 
had excluded it because he found in- 
hibition in the presence of leukocytes 
which could still ingest carbon par- 
ticles and staphylococci. These con- 
flicting views seem to justify further 
study of the process. 

In the studies reported below we 
used quinacrine hydrochloride (Ata- 
brine) because most of the previous 
work in this field has been done with 
it and because it fluoresces in ultra- 
violet light and so can be identified 
both in cells and in serum. 

Experimental Procedures and Re- 
sults. In the experiments reported be- 
low, quinacrine was obtained from a 
stock solution 10 mg. per ml. in 
strength and with an average pH of 
4.5. Several checks were made with 
the solution buffered with Imidazole 
to pH 7.4 but there was no apparent 
difference in results. The first three 
experiments were planned to be ex- 
ploratory in nature. 

1. ELECTROPHORESIS OF QUINACRINE 
AND L.E. SERUM. Using a _ Spinco, 
model R, series D, Durrum apparatus 
for electrophoresis with S & S, 2043A 
paper, a barbiturate buffer system 
(Spinco Buffer B-2) and a current of 
2.5 milliamperes, a quinacrine-serum 
mixture was placed on center and ob- 
served from 16 to 24 hours thereafter. 
The mixture was prepared by incubat- 
ing at 37° C. for 6 hours L.E. serum 
to which quinacrine had been added 
to make a concentration of 0.1 mg. per 
ml. 

When examined under ultraviolet 
light, the greater part of the quina- 
crine was found, by fluorescence, to 
occupy the same zone as the gamma 
globulins although there appeared to 
be a slight retrograde migration to- 
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cathode. No 


however, be 


wards the conclusions 


could, drawn because 
neither globulins nor quinacrine had 
moved sufficiently from the point of 
application. Identical serum-quinacrine 
mixtures were, therefore, placed at 9 
and 12 toward the 
cathode, and, under these conditions 


cm. from center 
of increased “wetness,” the quinacrine 
moved toward the and the 
serum globulins toward the anode so 
that they were quite clearly separated 
into adjacent areas. Therefore if any 
binding of quinacrine to the gamma 
globulins occurred, the amount of quin- 
acrine involved was too little to be 
detected by ultraviolet fluorescence. 

2. LOCATION OF QUINACRINE IN. LEU 
KOCYTES AND L.E. CELLS. Quinacrine was 
added to normal blood, without anti 
coagulant, in serial concentrations from 
0.1 mg. per ml. through 1.0 mg. per ml., 
smeared and examined by ultraviolet 
light. It was found to be mainly con 
centrated in the cytoplasm of the leu 
kocytes, the nuclei fluorescing feebly 
by comparison, and erythrocytes not 
at all. The greater affinity of quinacrine 
for cytoplasm may point to cytoplas- 
mic interaction as a factor in L.E. cell 
inhibition. In L.E. cells it was detected 
in some of the engulfing polymorphs 
but was only faintly visible, if at all, 
in the engulfed L.E. body itself. When 
leukocyte nuclei, separated from cyto- 
plasm by freezing, were similarly 
treated with quinacrine, a faint char- 
acteristic yellow fluorescence could 
often be observed but this diminished 
greatly after washing them. This sug- 
gests that, while most of the quina- 
crine was not tightly bound to the 


cathode 


nuclear material, a trace may have 
remained. 

3. EFFECT OF QUINACRINE ON PSEUDO- 
POD FORMATION AND PHAGOCYTOSIS 


Leukocytes and plasma were obtained 
from heparinized (0.025 mg. per ml.) 
fresh, normal blood after the erythro- 
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cytes had been allowed to settle. Quit 
acrine was added to make the following 
plasma concentrations: 0.2, 0.4 and 
0.6 mg. per ml. of the mixture. TI 
remainder control. A 
drop of each mixture was examined 


‘blind” 


contrast microscopy. In each case 100 


was used as a 


under a cover-slip by phas: 


leukocytes were counted and the num 
ber of inactive cells noted. Endpoints 
for phagocytizing ability and presum 
ably viability those 


given by Tullis'® and were as follows 


were based on 
Cells with grossly irregular margins and 


active pseudopods were considered 
live and capable of ingesting L.! 
bodies. Immotile, globular cells wer 
dead and _ in- 
ingesting L.E. 


Possibly the usual percentage of lym 


considered inactive or 


capable of bodies 
phocytes would also register as “dead 
bv these criteria.) We also counted as 
inactive those globular polymorphs 
showing single, small, smooth elliptical 
bulges, which slowly formed and sub- 
sided, since it seemed inconceivable 
that such feeble attempts at pseudopod 
formation could possibly engulf an L.E 
body although, theoretically, such cells 
might still absorb starch or carbon gran- 
ules, or bacteria. Cytoplasmic granular 
motion was not taken into considera- 
tion as evidence of viability. Typical 
changes in leukocyte morphology under 
quinacrine are shown in Figs. 1 and 2 
Using these criteria, observations 
were made immediately and every half 
hour for 4 hours. Control and 0.2 n 
per ml. quinacrine specimens showed 
no significant variation from an average 
of 85% viable cells over the 4 hours 
Towards the end of the period, hi 
ever, there was less pseudopod activit 
in the 0.2 mg. per ml. quinacrine group 
On the other hand, almost immediate 
at the end of one-half hour, and sub 
quently, the 0.4 mg. per ml. quinacrine 
concentration showed only 10% active 


cells, and the 0.6 mg. per ml. concentra- 
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pad Fig |.—Three normal, fresh leukocytes in their own plasma at room temperature. Note irreg- 
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mg. per ml. has been added. Note globular outlines and absence of pseudopods. 
Magnification x 910. 
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tions, none. Thus, 


0.4 mg. per ml. 
seemed to be the critical concentration 
of quinacrine at which active poly- 
morphonuclear motion, and presumably 
phagocytosis, is almost completely ar- 
rested. In all our other experiments, 
when frank inhibition of L.E. forma 
tion occurred, it almost invariably did 
so at the 0.4 mg. level or above. 

In the following three experiments 
we endeavored to isolate the action of 
quinacrine to each of the three possible 
sites at which it theoretically, 
block L.E. that is: the 
serum, the cell nucleus and phagocyto- 
sis. We took as our end-point simply 
the presence or absence of typical L.E. 
cells. 

4. ATTEMPT TO BLOCK THE L.1 
FACTOR WITH QUINACRINE. 
was added to potent L.E. 
make the following concentrations: 
0.1; 0.2; 0.4 and 0.6 mg. per ml. of the 
mixture. These were incubated to- 
gether at 37° C. for 40 
addition, in 


could, 
cell formation, 


. SERUM 
Quinacrine 
serum to 


minutes. In 
two instances, concentra 
tions of 1 mg. per ml. were prepared 
and incubated for 24 hours. Control 
serum was treated likewise except that 
no quinacrine was added. If quinacrine 
can react with L.E. 
irreversibly to inactivate 
now have taken place and the 
factor should be inert. (Our findings 
in Experiment 1 are against such a 
reaction, 


factor 
it, this should 


serum 


serum 


but not conclusively so. ) 
Fresh, whole, normal blood was now 
ag in the ratio of 4 ml. of blood 
to 1 ml. of both control and test sera. 
This supplied live phagocytes and, at 
the same time, the 4 to 1 dilution had 
the important effect of reducing the 
final quinacrine concentrations to 0.2 
mg. per ml. and below. These concen- 
trations are ordinarily too weak com- 
pletely to phagocytosis. On 
other hand, a 4:1 dilution of L.E. 
rum factor hes not impair its ability 


to form L.E. cells. (This has been 
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noted by others 
us Ina separate experiment. ) 
fresh 
L..E. sera were then added 


The mixtures of 


drop preparations to smears of dri 


leukocytes in order to assure an 


blood il 


as hangin 


sup ply of dead leukocytes from whi 


L..E. cells could be formed if the m 
still contained any 
factor. The 
substrate 


ture active i 
serum 
were incubated together 


2 hours 


were search 


cells 


prepared, stained and 
for 10 minutes each, for L.E 

L.E. cells were found 
tions: that is, in the 
all the serial concentrations of 
treated 


controls, and 


quil 


crine including the t 


sera, 


hanging-drop al 


all pre il 


and Was confirmed | 


Using this modification of t! 
Snapper-Nathan ring technique, slid 


which had been incubated for 24 how 


identical series, using heparini: 


blood (0.025 mg. per ml.) instead 
fresh blood without anticoagulant 
above, gave precisely the same result 


except that the vield of L.E. cells w 
consistently higher. 

Since L.E. cell formation occur 
in both test and control groups, it se 
clear that, under these experiment 
conditions, quinacrine did not inacti 
vate the L.E. serum factor. Only 


L.E. cell formation had been block 
could other factors such 
the L.E. quinacring 
hibition of phagocytosis, or quinacr 
protection 
ered as a possible explanation. But 
hibition did not occur. 

5. PRODUCTION OF L.E. 


as dilution 
serum factor, 


bodies be cons 


CELLS FI 
ISOLATED LEUKOCYTE-NUCLEI. In this 
periment, nuclei, separated from tl 
cytoplasm by freezing, were the m 
object of our attention. Nuclear 1 


terial so obtained is known to r 
with L.E. serum factor (German 
Hubert, Miescher and Fauconnet* 


will be seen in the procedures descril 
below, several washings were neede: 


order to remove cy toplasmic debris, | 


\s 
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serum tactor 
from the leukocyte nuclei. We found 


quinacrine and free L.E. 


dextran in saline most suitable for this 
purpose. It is, therefore, important to 
note that collateral studies showed that 
dextran inhibited 
L.E. cell formation, nor did it prevent 


neither caused nor 
the inhibitory action of quinacrine, and 
so may be regarded as an inert sub- 
stance in this experimental situation. 
The butfty 


he parinized as betore, was put in eight 


coat from normal blood, 


times its volume of 6% dextran in nor- 
divided into two 
equal parts and refrigerated at 0° C. 
Or below tor 24 


allowed to thaw at room temperature 


mal saline, mixed, 


hours. It was then 


and after being centrifuged, the super- 
natant was decanted in order to get rid 
of most of the cytoplasmic and other 
The 


reconstituted 


debris remaining “button” was 


dextran-saline solu- 
tion to a volume of 1 ml. Microscopic 
examination of its residue showed dis- 


crete nuclear bodies, rare intact leu- 


ke yvtes, no | | 


ot debris. 


cells and only traces 


Quinacrine hydrochloride was now 
led to one tube to make 
tration of 0.6 mg. per ml. and the 
other tube was kept as a control. Both 
es were then shaken, incubated at 
C. tor | hour, again shaken, cen- 


a concen- 


tuged and the supernatant decanted. 

residual “button” of nuclear ma- 
terial was less than 0.4 ml. in volume, 
on microscopic examination con- 
d mainly of discrete nuclear bodies. 
se Which had been quinacrinized 
esced with a slightly vellow color 
ch suggested the presence of bound 
acrine. Theoretically, traces of free 


( icrine may also have been present, 
| these would definitely have been 
t ittle to inhibit subsequent phago- 
( SIS. 


under these conditions. quinacrine 
is capable of reacting chemically with 
ear material, and if this reaction 
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protects nuclear material against L.E. 
factor, this have 


taken place and the quinacrinized nu- 


serum should now 
clei should no longer be capable of 
playing their role in L.E. cell produc- 
tion. [t is to be noted that no washing 
or dilution was done at this point so 
that any quinacrine bound to nuclei 
would remain there until exposed to 
the L.E. serum factor. 
Potent L.E (0.6 
now added to each “button,” mixed, 
and incubated at 37° C. for 1 hour, 


again shaken, then centrifuged and the 


serum ml.) was 


supernatant decanted. The “buttons” 
were next washed with dextran-saline 
solution as before and, lastly, with 


cell-free plasma from thei ‘original 
donor. The residue was used as a sub- 
strate. For all practical purposes, this 
free of both 
factor and of free 
control, the L.E. 
factors should be firmly bound to nu- 


residue should now be 
unattached L.E. 
quinacrine. the 


clear material, and, in the quinacrinized 
specimen, no active L.E. factor should 
be present if quinacrine really has the 
power of pre venting its interaction with 
nuclear material. 

Material from both buttons was now 
smeared on clean glass slides and, be- 
fore they were drv, fresh, normal whole 
blood, which had been found to be 
free of L.E. cells, was added in hang- 
ing-drop preparations in order to sup- 
ply live, phagocytosing leukocytes. Af- 
ter incubation for 2 hours, the stained 
residue was examined for L.E. cells, 
by the same technique as previously. 

A consistently good yield of L.E. 
cells was found in all slides, of both 
control and quinacrinized origin. A 
repeat study, using the same techniques 
except that the concentration of quina- 
crine was 1.0 mg. per ml. instead of 
0.6 mg. per ml., also produced a con- 
sistently good yield of L.E. cells on 
all slides. the number of cells being 
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about the same for both test and con- 
trol groups. 

Thus we conclude that, under these 
experimental conditions, prior exposure 

leukocyte nuclei to quinacrine, in 
more than adequate concentrations for 
inhibition, did not prevent subsequent 
interaction with L.F. 
therefore, 
mation. 


serum factor and 
did not inhibit L.E. cell for- 


6. INHIBITION OI 
QUINACRINE. 


PHAGOCYTOSIS BY 
In the two preceding ex- 
periments, good evidence has been ob- 
tained that quinacrine does not inacti- 
vate the L.E. serum factor nor protect 
the nuclei of leukocytes against attack 
by this factor. But inhibition of pseudo 
pod formation has already been dem- 
onstrated experiment number 3, so 
that, by exclusion, this seems most 
likely to be the real cause of L.E. 
cell inhibition. Nevertheless, it was 
thought worth while to test this possi- 
bility in the same type of situation 
which was used in experiments 4 and 5. 

Live, norma] leukocytes from mini- 
mally heparinized blood were added 
in equal volume to L.E. serum, mixed, 
and, after about 1 minute placed in 
a refrigerator at 0° or below. After 24 
hours the mixture was thawed in a 
water bath at 37° C., centrifuged, and 
the residue, both washed and _ un- 
washed, was used as a substrate. A 
stained sample showed the residue to 
consist of numerous nuclear bodies and 
some debris, but no L.E. cells. Appar- 
ently the L.E. bodies had been spared 
because the cold prevented _ their 
phagocytosis. The L.E. serum factor 
is presumed to be bound to the nuclei, 
so that they may be regarded as L.E. 
bodies. 

A hanging-drop of fresh, normal 
blood, to which quinacrine had been 
added in the same concentrations as in 
experiment number 4, was now added 
to the substrate as a source of live 
leukocytes, incubated for 2 hours and 


examined for L.E. cells by the same 
ter hnique as before. 

Controls of nonquinacrinized whole 
blood in hanging-drop preparations 
(up to 110) of 
These must have 
been derived from interaction of live 
leukocytes in the hanging-drop with 
the nuclei on the substrate. However. 
the preparations containing quinacrine 
showed no L.E. cells at all at concen- 
tration of 0.4 mg. per ml. and os 
and only 2 to 4 L.E. cells per slide 
concentrations of 0.2 mg. per ml. 

Since quinacrine in 0.4 mg. per ml 
is expected to inhibit phagocytosis, and 
since our previous experiments failed 
to show inhibitory action directly on 
serum factor or on isolated cell nuclei, 
we conclude that the inhibition of L.E. 
cell formation was most likely due to 

quinacrine action impairing pseudo- 
pod formation and phagocytosis. 

The results of experiments 4, 5 and 
6 are presented in Table It is to be 
noted that our findings are based on 
a qualitative end-point, 
simple 


vielded large numbers 
L.E. cells per slide. 


namely, th 
presence or absence of L.E 
cells, irrespective of the number pres- 
ent. Quantitative evaluations, based on 
the number of L.E. cells in each prep- 
aration, can seldom be relied on be- 
cause of unknown and uncontrollable 
factors — as thickness of the prep- 
aration, or, possibly, variations in speed 
of clotting with consequent v: rg ns 
in the availability of free, viable leu- 
kocytes. Our sample was not ba 
enough to permit statistical appra sal 
of the variations, and so no conclusions 
could be drawn, except that there was 
a possible hint of a significant reduction 
in the number of L.E. cells at the 0.2 
mg. per ml. concentration. 

COMMENT. Reviewing the above d 
we feel that a strong case has been 
made for suppression of phagocytosis 
being the main, and probably the sole, 
cause of quinacrine blocking of |] E. 


ce 
ol 
ot 
ra 
as 
W 
al 
al 
ta 
Sl 
li 
( 


same 


vhole 
tions 
)) of 
have 
live 
with 
Cver, 
crine 
Icen- 


Neilson and Lansbury: 


cell formation. We do not imply that 
phagocytosis is specifically inhibited in 
otherwise healthy leukocytes, _ but, 
rather that quinacrine appears to act 
as a general leukocytoplasmic poison 
which blocks pseudopod formation 
and thus prevents leukocytes from en- 
gulfing L.E. bodies. If quinacrine exerts 
any effect at all on either the serum 
factor or the leukocyte nuclei, it is too 
subtle to be detected by using L.E. 
cell formation as an end point. 

Our in vitro findings do not, we be- 
lieve, throw any light on the pharmaco- 
logical mode of action of quinacrine 
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against the connective-tissue diseases. 
of 
quinacrine in the blood of patients re- 
ceiving the drug is on the order of 
0.0001 mg. per ml., whereas the inhibi- 
tory effect which we observed began at 
0.2 mg. per ml. and was definite at 0.4 
mg. per ml. and above. Furthermore, it 
is doubtful if the 
effects of traces of quinacrine acting in 


For one thing, the concentration 


one can compare 
the patient's blood over months and 
even years with the brief exposure to 
high concentrations of quinacrine in 


Also. it 


that damage to leukocytes, 


vitro for a few hours. 


unlikely 


seems 


TABLE 1 


Experiment 4 
Concentration of 
Ouinacrine mg ml 


Hanging 


Experiment 5 


Concentration of 
QOuinacrine Bathing 


Experiment 6 
Concentration 
of Quinacrine 


in F ré sh Blow d 


L.E Nuclei of Leukocytes Ral with Live W.B.C L.E. 
Serum Drop Cells mg. /ml Cells mg. /ml Cells 

0 0 0 0 + 
0) 0 0 0 i 
() 0 0 0 + 
() 0 0 0.9 + 
0.] 0.02 0.6 0.2 
0.1 0.02 0 0.6 0.4 0 
0.2 0.04 0.6 0.4 0 
0.2 0.04 0.6 0.6 0 
0.2 0.04 1.0 0.6 0 
0.9 0.04 1.0 08 0 
4 0.08 1.0 O08 0 
0.4 0.08 1.0 1.0 0 

j 0.08 1.0 1.0 0 

0.08 

f 0.12 

6 0.12 

0) 0.2 

0.2 

0 0.2 

0) 0.2 4 


periment 4. 


Test for blocking of L.E. serum factor. L.E 


serum was incubated with 


as ling concentrations of quinacrine, and the product then diluted in the hanging drop 


pre ition to make concentrations of 0.2 mg. per ml 


inhibit phagocytosis. 


eriment 5. 


Test for protection of L.E. bodies. 


and below, which are too weak to 


Leukocyte nuclei were incubated with 


ql rine in 0.6 and 1.0 mg. per ml. concentration, washed and then exposed to active L.E. 
Ser again washed and then mixed with live leukocytes. 


periment 6. 


Test for blocking phagocytosis. 
q y frozen to prevent phagocytosis of L.E. bodies. 


L.E. serum added to live leukocytes and 
Quinacrine added in serial concentra- 


tion. to fresh, live leukocytes to test their ability to phagocytose the L.E. bodies. 
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which is the only property of quina- 
crine have demonstrated 
here, would benefit either rheumatoid 
arthritis or systemic lupus erythemato- 

While the L.E. serum factor may 
possibly play a role in producing the 
clinical manifestations in certain phases 
of S.L.E., it must be remembered that 
it is not always demonstrable in patients 
with clinically active disease, so that 
too much cannot be claimed for the 
significance. However, if 
inactivation of the serum factor could 
be shown to take place and to thereby 
benefit the disease, the experimental 
designs which we have described might 
be useful for screening drugs in vitro. 
For this, the first step would be to test 
for simple blocking of L.E. cell forma- 
tion by incubating the drug with 
whole L.E.-cell-positive blood. If a 
given drug should block L.E. cell for- 
mation, then our methods could be 
used to find out whether the blocking 
takes place at the serum level, the 


which we 


etiological 
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Summary. 1. Quinacrine in concen 
trations of 0.4 mg. per ml. and up blocks 
L..E. cell formation by poisoning Jeu 
kocytes, arresting pseudopod formation 
and thus preventing them from engulf 
ing L.E. bodies. 

Incubation of quinacrine with L.1 
serum does not inactivate the L.E. fac 
tor, neither are leukocyte nuclei pro 
tected from attack by the L.E. serum 
factor by prior exposure to quinact re 

} As 
fluorescence, quinacrine is concentrated 
in the cytoplasm of leukocytes and 
leukocyte and 
bodies Electrophoretic study suggested 


judged by ultraviolet light 


slightly in nuclei 


that it mav have an affinity for serum 
globulins but that it is easily displac 
from them. 

1. The L.E. cell 
screening drugs for ability to inhibit 
the L.E. serum factor. If L.E. cell for 
mation is blocked, our methods can 
determine whether the block is at th 


serum or cellular level. 


mav be useful in 


5. Our in vitro studies shed no light 


nuclear level or by inhibition of phago- on the antirheumatic action of anti 
cytosis. malarials in vivo. 

ADDENDUM: Since the above article was submitt: tor publi ition, we have invest 
the inhibiting properties of several other antimalarial We find that chloroquin (A 
hydroxy-chloroquin-sulfate (Plaquenil amodiaquin (Camoquin) and amopyroquin (1 
quin) all block L.E. cell formation in fresh L.E. blood and all inhibit phagocytosis, but 
of them inhibits the L.E. serum factor itself rl mcentrations necessary for this 


all somewhat higher than those needed for quinacring ind in some 


defined. 
these antimalarials, there seemed to be no 
needed to inhibit L.E. cell formation in vitro 
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SUMMARIO IN INTERLINGUA 


Un Studio del Mechanismo per le Qual Quinacrina Inhibi le 
Formation de Cellulas L.E. 


|. Quinacrina in concentrationes de 0,4 mg per ml e plus bloca le formation 
de cellulas L.E. per invenenar le leucocytos, per arrestar le formation de pseudo- 
podes, e per prevenir los assi de inglobar corpores L.E. 

Le incubation de quinacrina con sero L.E. non produce un inactivation 
del factor L.E., e nucleos leucocytic non es protegite contra le attacco del 
serotactor L.E. per un antecedente exposition a quinacrina. 

3. A judicar per fluorescentia a lumine ultraviolette, quinacrina es concentrate 
in le cytoplasma de leucocytos e solmente levemente in le nucleos leucocytic 
e in le corpores L.E. Un studio electrophoretic pareva indicar que quinacrina 
possede un affinitate pro globulinas seral sed que illo es facilemente displaciate 
ab illos 

1. Le cellula L.E. es possibilemente utile in scrutinar drogas con respecto 
i lor capacitate de inhibir le serofactor L.E. Si le formation de cellulas L.E. es 
blocate, nostre methodos pote monstrar si le bloco occurre al nivello seral o al 
nivello cellular. 

5. Nostre studios, effectuate in vitro, non illumina le action antirheumatic de 
iriales in vivo 
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\ seaARCH has been made for an 
agent that would impair absorption of 
cholesterol so that a lowering of the 
serum cholesterol concentration might 
be obtained. It has been postulated 
that such an agent might decrease the 
incidence of atherosclerosis in the hu- 
man and also might conceivably result 
in reabsorption of cholesterol from 
atheromatous plaques already formed 
Other investigators have studied a num- 
ber of agents in the rat, chicken and 
rabbit with somewhat conflicting re- 
sults; however, some of the substances, 
under experimental conditions, have 
apparently exerted an effect upon the 
development of lipid change in the 
aortas of the animals studied ( Best and 
Duncan!', Diller, Woods and Harvey*® 
Malinow, Pellegrino and Ramos’. 
Page®, Stalmer, Pick and Katz’). 

Previous experience with induced 
hypercholesterolemia in the dog indi- 
cates that this animal is less susceptible 
to the development of atheromatous 


Universi 
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] 


change than other animals often us 
for such studies; therefore, it seem¢ 
desirable to test the efficacy of son 
of these agents using the dog as t 
experimental animal (Creech et al 
Steiner and Kendall* ). Previous exper 
ments in this laboratory have indicat 
that the lyophilized homograft is mor 
susceptible to lipid change than is t! 
host aorta. Consequently, the utiliz 
tion of an experimental anim 
which such grafts have been plac 
allows comparison between a_porti 
of vessel which is susceptible to thes 
changes and a portion of the n 
that is more resistant (Cree 
et al). Linoleic and linolenic ac 
beta sitosterol, and estradiol \ 
were selected for study. 


ve ssel 


Method of Study. In each of 20 ¢ 
lyophilized placed 
bdominal aorta just proximal to the 
cation, using nonabsorbable silk sutu 
All of the animals survived the 
tion. Each was treated with radioactiv: 


homograft was 


nique 


*Supported in part by Public Health Grant H-199° 
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given parenterally in a dose of 1 millicurie 
per kg. of body weight to ablate the thyroid. 
Each animal was then fed a specific diet dur- 
ing the remainder of the experiment. This 
diet consisted of 38% horse meat, 57% kibbles 
and 5% cholesterol by weight. Exclusive of 
cholesterol each dog was offered daily 43 
gm. of saturated animal fat, 108 gm. of 
protein and the total caloric intake was 195] 
calories. The animals were divided into 4 


the diet of the animals in Group 4. These 
regimens were continued until the termina- 
tion of the experiment. Serum concentrations 
of cholesterol and cholesterol esters were de- 
termined prior to treatment and at weekly 
intervals during the period of study. 

At the termination of the experiment each 
sacrificed animal was examined to note the 
extent and distribution of vascular Jesions 
The heart and entire aorta were removed 
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A graph comparing development of atherosclerosis in host vessels and homografts as 


ited to average serum cholesterol concentrations in the animals in Groups 1 and 2. 


Fig 

gr Group 1 served as controls. The 
ani in Group 2 were fed daily 60 gm. 
of emulsion of unsaturated fatty acids. 
The icipal constituent of this emulsion 
Wi leic acid. A lesser amount of linolenic 
acl is present and Vitamin Be was also a 
Cor nt. One milliliter of estradiol valerate 
(1 was administered parenterally to 
the nals in Group 3 each week, and 45 
gn t beta sitosterol were added daily to 


and after fixation in 10% formalin, sections 
were taken from appropriate areas for micro- 
scopic study. 


Results. One animal in each group 
survived less than 15 weeks. These 
were excluded from the study. The re- 
maining 16 survived for periods vary- 
ing from 22 to 40 weeks. The average 


+} 
+} 
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serum cholesterol concentrations in the 
control animals varied from 763 to 
934 mg. per 100 ml. (Fig. 1). All ani- 
mals developed atheromatous change 
In one the change occurred only in the 
homograft. The graft in Dog 239 was 
thrombosed but atheromatous change 


occurred in the host vessel. |] Ip rum 
change was observed in both th host hetw 
vessels and the grafts of the remaining ml 
two dogs (Fig. 2) char 
The 4 dogs in Group 2 that were f mail 
the fat emulsion survived for period lest 
trom 26 to 38 weeks. The average s mg 


Fig. 2a—The abdominal aorta of Dog 238 disclosing scattered elongated plaque s ol 


matous changes. They are more diffuse and extensive in the graft 


Fig. 2b.—Microscopic appearance of the homograft. The newly formed intima is 
with numerous foam cells interspersed. The elastic fibers of the media appe: 


Weigert’s elastic 


tissue stain x 60 
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rum cholesterol concentrations ranged — sclerosis throughout the grafts and host 
between 634 and 1421 mg. per 100 vessels including the coronary arteries 
ml. Two animals developed lipid (Fig. 3). The most extensive changes 


changes only in the graft while the re- noted in this experiment were in these 
maining two, with average serum cho- 2 animals (Jordan, DeBakey and 
lesterol concentrations exceeding 1000 Halpert*). 

mg. per 100 ml., had extensive athero- The animals in Group 3, treated with 


The abdominal aorta of Dog 256. Occasional atherosclerotic plaques are noted in 


the host portion. The changes are diffuse and extensive in the graft. 


Left coronary artery of Dog 256. Lipid laden large mononuclear cells replace the 
here is broadening of the intima with some lipid containing foam cells in the 
broadened subintimal layer. Masson's trichrome stain x 100. 
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estradiol valerate, survived from 22 
to 35 weeks and the average serum 
cholesterol concentrations ranged from 
504 to 1056 mg. per 100 ml. (Fig. 4). 
Atherosclerosis was observed in the 
grafts and host vessels of 2 of the ani- 
mals while no changes were observed 


in the remaining 2 (Fig. 5). 
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80 80 


The fraction of cholesterol present 
in the form of esters was within norma 


range for each animal. The 
ages were 60.7%, 70.8%, 71.1% 


iVer- 
and 


71.2%, respectively, for Groups 


through 4. 


Discussion. These results indicate 
that linoleic and linolenic acids do not 
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Fig. 4—A graph comparing development of atherosclerosis in host vessels and homog 
related to average serum cholesterol concentrations in the animals in Groups 3 and 


The animals in Group 4 were treated 
with beta sitosterol and survived from 
periods of 22 to 37 weeks, but none 
developed an average serum choles- 
terol concentration in excess of 439 
mg. per 100 ml. No lesions were noted 
in the grafts or host vessels of any of 
these animals. : 


protect the dog against the de 
ment of hypercholesterolemia « 
deposition of lipid material i 
aorta under the conditions of t! 
periment. In fact, the average 
cholesterol concentrations in thes 
mals were even greater than i 
control animals, as were the va 
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changes (Fig. 6). It should be noted 
that the animals in this group, however, 
had a greater caloric intake (approxi- 
mately 540 calories per day) than the 
dogs in the other group and this factor 
mav have contributed to increased de- 
position of lipid material. 


LIPID CHANGES IN 


THE AORTA OF DOGS’ 61: 715 

The average serum cholesterol con- 
centration for the group of dogs treated 
with 116 mg. 
less than the average for the control 


estradiol valerate was 
group but in no animal was the average 
serum cholesterol concentration within 


normal limits. The incidence of lipid 


There are occasional small atheromatous plaques 
These are more numerous along the suture lines. 


A thin coagulum 


covers almost half of the intimal surface of the graft. 


Fig The abdominal aorta of Dog 220. 

in t ist’ portion. 

Fig —Microscopic appearance of the homograft of Dog 220. 
the nal surface. 

ing 


inds or islets of large mononuclear cells with foamy cytoplasm. 
tissue stain x 60. 


A thin coagulum covers 


The newly formed intima is composed of loose connective tissue contain- 


Weigert’s elastic 
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change also was less than observed in 
the control animals. These data suggest 
an effect of this drug, but the devia- 
tion from the controls is not striking 
in this small group of animals. 

All of the animals in Groups 1, 2, 
and 3 ate their diet well throughout 
this experiment. The animals in Group 
1, however, failed to eat well and fre- 
quently left a significant portion of 
their daily rations. Attempts at forced 
feeding were unsuccessful. It was ascer- 
tained that the failure to eat was due 
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amount of cholesterol. 
gators have suggested 
effects of 


appetite noted in this experiment 


sitosterol but 


such that it is not possible to 
at any conclusion concerning othe 
fects of this drug. The absence of 


change in the aortas and grafts of thes 


animals could be predicted in vir 


Other iny 
more spt ( 


the effect 
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Fig. 6.—Combined averages of serum cholesterol ‘concentrations for animals in Groups 1 


to the incorporation of beta sitosterol 
in the diet, for with the omission of 
this agent there was immediate resump- 
tion of appetite and ingestion of all 
food offered to the animal. Thus the 
results obtained in animals treated with 
beta sitosterol cannot be interpreted 
satisfactorily, for not only did the ani- 
mals fail to ingest their total dose of 
beta sitosterol, they also failed to 
ingest the same amount of cholesterol 
as did the other animals. Thus the 
low serum cholesterol concentrations 
obtained could be explained by simple 
failure of ingestion of a satisfactory 


tration of radioactive iodine and 
high cholesterol diet. Hyperchole 
emia and lipid deposition in the 
developed in each of the control 
Similar changes were noted in a 
of animals treated with 
linolenic acids, and in a group tr 
with 


linolei« 


though 
lesser degree in the latter gro 
the fourth treated 
sitosterol the animals failed to 
their diet satisfactorily, and tota 
lesterol intake was less than in 


estradiol valerate 


group with 


groups. No animal in this group 
oped lipid change in the host ve 
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SUMMARIO IN INTERLINGUA 


Le Effecto de Acido Linoleic e de Acido Linolenic, de Valerato de Estradiol, 
e de Sitosterol Beta Super un Experimentalmente Inducite Hypercholesterole- 
mia e Super le Disveloppamento de Alterationes Lipidic in le Aorta del Can 


Quatro gruppos de canes esseva rendite hypothyroide per le administration 
de iodo radioactive e mantenite con dietas a alte contento de cholesterol. 
Hypercholesterolemia e deposition de lipido in le aorta superveniva in omne le 
canes de controlo. Simile alterationes esseva notate in un gruppo de animales 
tractate con acidos linoleic e linolenic e etiam—ben que a grados minus marcate— 
in un gruppo tractate con valerato de estradiol. In le quarte gruppo, illo tractate 
con sitosterol beta, le animales non ingereva lor dieta satisfactorimente, e le 
ingestion total de cholesterol esseva minus que in le altere gruppos. In iste 


gruppo nulle animal disveloppava alterationes lipidic in le aortas e graffos. 
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\ RENEWED interest in diabetic com- Material and Methods. Patients wer 

. ted fror he nic o b 

plications, especially degenerative vas- ir n the Diabetic Clinic of A 

lew tal th tl d rial Hospital. All were of 

Cular, Das tanen place we l ie Wwide- type of diabetes and were takins 
spread use of oral substitutes for in- 15 and 40 units of insulin (Tal 

sulin. While following patients who All were controlled on insulin with 
were converted from insulin to tolbut- “ L n 60 and 150 mg. pe : 10 

. id been maintained on standard 
an ) ) > ‘re 
mide , the following questions enté re d iets of 1600 to 1800 calories 
our minds: (1) are beta lipoproteins jj tee cholestesel 
Important in vascular degenerations in gamma _ lipoprotein percent 
tel 
diabetes: 9 although blood sugars rmined while on insulin. Aft 

. : 6 hs o1 olbutamic 
are within normal limits while on tol- utamide th 
were repeated All determi: 
butamide, are the intermediate prod : 

proc- performed on blood drawn fr 
ucts of metabolism “normalized:” (3 enipuncture and blood studies 
are patients who were formerlv con- ied within 2 hours after the bl 

trolled on insulin more prone to vas- wn. The blood — See 
. t show statistically significant var 
cular complications now that they are we 
maintained on tolbutamide? time of electrophoretic and ch 
itions Table Ot great 


In this study, we undertook to com- 
pare the levels of cholesterol, alpha, 
beta, and gamma lipoprotein percent- 
ages in patients who were on insulin 
as against these same patients while 
on tolbutamide. 


*Presented in part at American Diabetes 
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Electrophoresis was performed in a Spinco- 
Durrum type cell using barbital buffer (2.76 
gm. diethyl barbituric acid, 15.40 gm. Na 
diethyl barbiturate dissolved in 1000 ml. of 
distilled water) of pH 8.6 and ionic strength 
(0.075. Twenty lambda of serum were placed 
on S & S strips #2043-A by a strip applicator 

Spinco Co.). The strips were placed in 


the cell and a constant current of 17 ma 


applied for 2 hours. The strips were then 


dried for 10 minutes at 120 degrees C. 
Staining was performed with Sudan Black B 
dve as described by Jencks and Durrum!!, 
Rinsing was done in 50% ethyl alcohol until 
a light blue tint remained on the background 
paper. Photoelectric scanning (using a Spinco 
Analytrol with B-5 cam) was utilized to de- 
termine the percentage of lipoprotein frac- 
tions 


Results. A. AFTER 1 MONTH TOLBUT- 
smMipE. Table 1 reveals that the per- 
centage of lipid bound to the beta- 
globulin was elevated in 11 out of 13 
cases. In cases 8 and 11 respectively 
there was no change and a minor de- 
crease. The mean difference in percent 
of lipid bound to beta-globulin as com- 
pared to insulin control was +9 
1.79% (t 5.01, p less than 0.01) in 
2 pationte (patient 1 was not consid- 
ered because of the marked elevation 
of his beta-lipoprotein percent ). 

\s previously mentioned, sugar de- 
terminations did not vary significantly 
from time of insulin to 1- or 6-month 
tolbutamide examinations. The choles- 
terol variations after one month re- 
vealed no significant tendency to 
change in either direction. 

8. AFTER 6 MONTHS ON TOLBUTAMIDE. 
In 11 out of 11 patients there were in- 
creases in percent of lipid measured as 
that bound to beta-globulin. Patient 2 
was dropped from the study on his own 


request and patient 9 expire -d. During 
statistical analyses, patient 13 was elim- 
inated due to her great elevation of the 
bet:.-lipoprotein fraction. Therefore, the 
m difference in percent of lipid 
be | to beta-globulin as compared to 
Insilin control was +21 + 3.41% (t 


14) in 10 patients. Again choles- 


terol values revealed no definite ten- 
dency to increase or decrease. 
In comparing the difference between 
the two means, there was a rise of 
12 + 4,052 (t 2.96. p less than 
0.01). It is, therefore, evident that 
there was a_ significant increase be- 
tween the l- and 6-month periods. 
Discussion. It is a well-known fact 
that as lipid and protein combine to 
become a lipoprotein, both lose their 
original properties and take on new 
chemical physical properties 
(Walker and Kinsell**). These lipids 
which migrate with i various globu- 
lin partitions consist mainly of choles- 
terol, triglycerides, and phospholipids. 
They are designated either as alpha, 
beta, or even gamma lipoproteins de- 
pending upon the globulin fraction 
with which they are transported. The 
majority of triglycerides are trans- 
ported as chylomicra but the choles- 
terol, phospholipids and remaining tri- 
glycerides are transported as lipopro- 
teins. The high S; lipoproteins and 
chylomicra are dispersed into smaller 
particles and free fatty acids by the 
action of heparin via a lipoprote in 
lipase mechanism (lipolytic enzymes ) 
with a marked wit be of turbidity 
of the serum. Indeed, these fatty ac ids 
are dependent upon albumin for their 
transport and in the absence or de- 
crease of albumin as occurs in nephrotic 
syndrome there occurs a backlog of 
fatty acids. Consequently, the entire 
lipoprote in breakdown scheme is para- 
lyzed with resulting hyperlipemia 
(Dole*, Duncan’, Ehrich*). Some in- 
vestigators feel the lipemia in nephrotic 
svndrome is due to the increase in the 
synthesis of lipoproteins by the liver. 
In diabetes the degree of lipemia 
depends on the success of insulin ther- 
apy in controlling carbohydrate metab- 
olism. More recent work on clearing of 
lipemic serum has shown nonsulfated 
mucopolysaccharides (PDHA) of great- 
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er benefit than heparin in lipemias in 
duced by the lipid mobilizing hormone 
(LMH). The role of PDHA is to block 
the peripheral effect of LMH on 
omental fat stores while heparin acti 
vates lipoprotein lipase Apparently 
diabetics do not have elevated LMH 
levels (Hashim'®, Searle et al.'*, Wolff 
and Salt). 

When adequate carbohydrate util 
ization is insured and when the blood 
sugar is below 200 mg. per 100 ml 
the levels of beta-lipoprotein, choles- 
terol and nonesterified fatty acids will 


Fasting Blood Sugar 
Patient 0 Months 
l 145 (200 
2 140 
3 146 (310 
1 188 (230 
5 160 (289 
6 95 (305 
7 LO7 (295 
S 165 (232 
9 LOO (259 
10 165 (237 
1] 84 (212 
12 53 (315 
13 95 (275 
°Values in brackets following blood 


in mg. per 100 ml. determined at th 


decrease. Usually there is a poor cor- 
relation between blood sugar and cho- 
lesterol values. A most important fact 
is that there is no simple form of lipid 
pattern in diabetes mellitus (Foster 
and Siperstein’, Joslin, Root, White and 
Marble'*, Lowry and Barach"™ 

In females, there has been reported 
a constant correlation between athero- 
sclerotic complications and elevated 
lipid levels in Kimmelstiel-Wilson dis- 
ease, retinopathy, and other degenera- 
tive vascular complications. Rigid con- 
trol of the diabetic state reduced the 
hyperlipemia and diabetic complica- 
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studies 


(Krahl'*). Similar 
been carried out in pregnant diabet 
Ditzel Moinat* 
acidosis, poorly diabet 
revealed elevated cholesterol an¢ 
0-12 and 100-400 
Steiner Williams”? 


lipoprotein levels have been corre! 


tions 


and Even wit 


controlled 


lipoprot 
and Rec 
with the sludging and aggregati: 
ervthrocytes ( Ditzel and Moinat 
At this point, it is necessary to 1 
tion some of the proposed actio! 
tolbutamide endogs 


mcrease 


insulin: os decrease glucagon 
B S fir B S 
Mont} 6 Mont} 
10 196 
1) opp ( 
10 (995 137 (252 
7 15 154 2 5 
5 (26 167 (254 
S I85 1290 (316 
2 (340 147 1S 
10 (218 158 (257 
Decea 
8 (235 122 (195 
0(918 LSO (240 
5 Ni) IQT 
90 (975 
I i 
duction: 3 facilitation of 1 
he patic processes related to it 


decrease formati 


binding: j 


through inhibition of 


gluce 


phorvlase; 5 increase hepati 
zymes which promote glycogen 
tion and phosphogluconate shunt 
inhibition of 
7) displacement of insulin fron 
specific and = noneffectual lit 


Beber and Be ber?, Craig and M 


insulin antagonists 


Joslin et al.*, Knox and Doer 
Searle et al Seltzer and S: 
Strisower et Of the 


theories none fully appears to duy 
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m left during insulin therapy; 


Sudan B Black Lipoprotein Electrophoresis: pattern « 
© month after tolbut umice revealing increase from 79% to 854 8-lipoprotein 


t pattern o 


100% 
78% |22% 


Sudan B- Black Lipoprotein Electrophoreti« Pattern of a child in diabetic acidosis 
terol 1500 mg per 100 ml., CO. 3 mEq. per L revealing §-Lipoprotein 100%. 
Control superimposed shows 78% 8-lipoprotein and 22% alpha lipoprotein. 
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insulin action except (1). The decrease 
in glucose levels has been reported 
due to lowering of endogenous pro- 
duction rather than increased rate of 
removal of glucose, (Craig and Maller® 
Mann'*). Noted also is the difficulty 
in assessing insulin-like activity in pe- 
ripher: il blood after tolbutamide and 
correlating it with its hypoglycemic 
effect (Seifter et al.'>). In any case, 
the ability of oral substitutes to de- 
crease NEFA and total lipids is de- 
pendent upon the fact that oral substi- 
tutes apparently decrease the elevated 
blood sugar levels (Comportamento*, 
Tornow et al.**). However, one with 
an inquisitive mind might ask if the 
oral substitutes are truly a substitute 
for insulin or merely a hypoglycemic 
agent in vivo with no direct effect on 
lipids aside from their hypoglycemic 
effect with secondary reduction in lipid 
levels. 

Because of these considerations we 
became interested in the effect of tol- 
butamide on lipoproteins. As previously 
stated, there appears to be a correla- 
tion between control, geage and 
complications. Therefore, a patient on 
tolbutamide therapy may not be under 
as accurate control of his diabetic state 
although his blood sugars appear just 
as controlled while on tolbutamide as 
when compared to insulin therapy. In 
our preliminary work it has been 
shown that the percentage of beta-lipo- 
proteins has not been as well-controlled 
in diabetics when on tolbutamide as 
against these same patients when given 
insulin. The cholesterols have followed 
no such pattern. 

Although in other reports lipopro- 
teins and other intermediate products 
of fat metabolism are normalized after 
tolbutamide, these studies were per- 
formed in diabetics without comparing 
their levels while on insulin (Com- 
portamento? ). In our study the patients 


insulin served 


lipoprotein patterns w hile 


long-term effect will 
complications is yet to 
answered. If the beta-lipoproteins 
thei proportion to other lipoprot 


patients may be more prone to diab 
vascular complications as compare 
these same patients when on insuli 


is apparent th 


alycerides, nonesterific 
Perhaps a more dist 


from insulin and help answer the q 


the percent: ige of bet: i-lipoprotein n 
ured electrophoretically was foun 
13 patients when swit hed from in 
to tolbutamide. 
as well controlled with tolbutamid 
the lipid bound beta-globulin 
(mean differe 
month on toll 
mide as compared to insulin conti 
the same patients. After 6 months 
compared to insulin c 


occurred after 


(mean differ 
» between the 1 
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while on ER sas their ow 1.0 

controls and revealed less contr t def 

lipoproteins during tolbutamide cre 

ipy, even though blood sugars w | 

just as controlled Indeed pati t wh 

differed very little from normal su 

terns 

we directly related to vascular « 

plications, then tolbutamide treat 
Because of our results in this 

liminary report, it 

more intensive survey be attempt! 

in much the same manner wi 

now lipoproteins using 

picture can be obtained in sucl 17 

tients after conversion to tolbuta . 

tion whether tolbutamide is a 

quate “substitute” for insulin 
Summary. A significant increa 

il 

and the difference neans l 
of one- and 6-months was +] 
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vn 1.05%. Cholesterol values showed no occur. Whether such a shift will affect 
of definite tendency to increase or de- vascular degeneration is yet to be de- 
er crease. termined. Further lipid studies are now 
re Therefore, the question arises under way in tolbutamide treated pa- 
it’s whether there was adequate control of — tients. Preliminary studies reveal more 
lin the entire diabetic state in order for adequate control of the entire diabetic 
at such a shift of lipoprotein pattern to — state with insulin. 


REFERENCES 


; |. Beber, B. A., and Beber, M.: Am. J. Med. Sci., 238, 433, 1959 
2. Comportamento Delle Lipoproteine and Delle Glicoproteine Durante I] Trattamento con 
ins Sulfaniluree Del Diabete Mellito, Medica, Tor., 49, 1519, 21 April 1958 
’ Craig, J. W., and Maller, M.: Diabetes, 6, 280, 1957 
1. Ditzel, J.. and Moinat, P.: Ibid., 6, 307, 1957. 
>. lidem ). Lab. & Clin. Med., 54, 843, 1959 
6. Dole, V. P.: J. Clin. Invest., 35, 150, 1956 
{ 7. Duncan, G. G.: Diseases of Metabolism. Philadelphia and London: W. B. Saunders Co., 
pp. 149-191 (S. Gurin), 1959. 
’, 8. Ehrich, W. E.: Lectures in Graduate Pathology (Graduate School of Medicine, Univer- 


sity of Pennsylvania rd ed. Philadelphia: Department of Publications, University 
of Pennsylvania, 1959. 
). Foster, D. W., and Siperstein, M. D.: Am. J. Physiol., 198, 25, 1960 
10. Hashim, 8S. A.: Diabetes, 9, 35, 1960 
Ll. Jencks, W. P., and Durrum, E. L.: J. Clin. Invest., 34, 1437, 1955 
: 12. Joslin, E. P., Root, H. F., White, P., and Marble, A.: Treatment of Diabetes Mellitus, 
10th ed. Philadelphia: Lea & Febiger, 1959 
13. Knox, L. J., and Doenges, J.: Am. J. Med. Sci., 238, 427, 1959 
l4. Krahl, M. E.: Speculations on the Action of Insulin with a Note on Other Hypoglycemic 
t Agents. Perspectives in Biology and Medicine, Vol. 1, No. 1, Autumn, 1957. 
15. Lowry, A. D., Jr., and Barach, J. H.: Diabetes, 6, 342, 1957 
16. Mann, G. V.: Ibid., 4, 273, 1955 
pa \7. Searle, G. L., Mortimer, G. E., Buckley, R. E., and Reilly, W. A.: Ibid., 8, 167, 1959 
L8. Seifter, J., Baeder, D. H., Zarafonetis, C. J. D., and Kalas, J.: Ann. New York Acad 
Sci., 72, 1031, 1959 
LY. Seltzer, H. S., and Smith, W. L.: Proc. Soc. Exper. Biol. & Med., 100, 171, 1959 
20. Steiner, D. F., and Williams, R. H.: Diabetes, 8, 154, 1959 
<1. Strisower, E. H., Weed, R. O., Gofman, J. W., Strisower, B., and de Lalla, O. F.: J 
Clin. Endocrinol., 18, 1418, 1958. 
22. Tornow, A. M., Zenke, M. R., Greenberg, P., and Leevy, C. M.: Diabetes, 8. 1, 1959 
23. Walker, G., and Kinsell, L. W.: Metabolism, 8, 614, 1959 
“4. Wittcoff, H.: The Phosphatides. New York: Reinhold Publishing Co., | 
136, 1951 
25. Wolff, O. H., and Salt, H. B.: Lancet, 1, 707, 1958 
26. Zarafonetis, C. J. D.: Personal communication 


89-99. 435- 


SUMMARIO IN INTERLINGUA 


a Elevationes de Lipoproteina in Diabeticos sub Tractamento con Tolbutamida, 
in “omparation con le Nivellos de Lipoproteina Durante le Therapia a Insulina: 


the Observationes Preliminari 


augmento significative in le procentage del lipoproteina beta, a base de 


n rationes electrophoretic, esseva trovate in 13 patientes post lor transferi- 
ns mito ab insulina a tolbutamida, ben que le sucros esseva regulate non minus 
; be» con tolbutamida in le doses recommendate. Un augmento del lipido ligate 
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como le fraction globulina beta, amontante a 9 pro cento 1.7 (differ: 
medie ), occurreva post un mense de tolbutamida in comparation con le nive 
de controlo sub un regime a insulina in le mesme patientes. Post 6 mens¢ 
augmento amontava a 2] 3,41 pro cento. Assi le differentia inter le m« 
post un e post sex menses esseva 12 1,05 pro cento. Le nivellos de cholest 
manifestava nulle definite tendentia augmentatori o diminutori. 

Assi le question se subleva si le stabilisation del stato diabetic esseva de | 
adequate in omne aspectos, viste que un redisposition del magnitude descr 
poteva occurrer in le systema del lipoproteinas. Si o non le redispositio 
question affice le degeneration vascular remane a determinar. Studios addit 
concernite con le lipidos es currentemente in progresso in patientes sub tra 
mento a tolbutamida. Studios preliminari indica que le totalitate del 
diabetic es stabilisate plus adequatem« nte con insulina 
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tthe Dey irtinent of 


Bikaner Raj 
LOWERED glucose tolerance was ob 
served in patients suffering from epi- 
Jacono and Villari? 
Chat- 


parotitis 


ind tvphoid fever Banerjee, 


terjee and Belavady No change in 
tolerance however, was ob- 
served in cholera ( Banerjee, Bhadury 


ind Sarkar 
tients had initial hyperglycemia. It has 
been reported that intravenously ad 


better utilized 


although most of the pa 


ministers d fructose 1s 


In some pathological conditions than 
glucose (Weichselbaum, Elman and 
Lund Weinstein and Roe It has 
been claimed Root, Stotz and Car- 


Miller et als 
Kantor’ and question d Bannerjee 
| Divakaran**) that diabetics util- 


ructose better than glucose. 


and Runvan and 


icose is administered as a routine 
lure to patients suffering from in- 
might be 
In preterence to glucose if better 
could be proven. It was, 
{ tore, of interest to study the effect 
travenously 


us diseases Fructose 


ition 
administered glucose 


on blood levels of these 
s in patients suffering from small- 


fructose 


meningococcal meningitis, tuber- 
Ss meningitis, gonorrhea and syph- 
nd in normal subjects for com- 
n. 


Materials. Patients 
small; OX the 


studied 


whe 


thods and wer 


| 
ung adults. Ir 
Injection of sugars 


to 6th d \ of the dise ise 


were 


toxic symptoms without subcuta- 


Physiology and 


B.S.. D.PHu 


Biochemistry, Bikaner Medical College 
ist] inh, India 

ous ede id secondary infections. In 
leningor il and tuberculous meningitis 
ises, the tests were carried out in acute 
stages of the disease after diagnosis was 
onfirmed by examination of blood and cere- 
brospinal fluid. Gonorrhea cases were selected 


luring the acute stage and syphilitic patients 


were either in secondary or tertiary stages of 


th dis Normal subjects were persons 


dmitted to the surgical ward of the hospital 
for vaginal hydrocele or hernia. Examinations 
f hlood, urine and stool were carried out to 
iscertain if subjects were otherwise normal. 
The patients selected were those who were 
idmitted into the hospital without receiving 
inv prior treatment. Tests were carried out 
before n treatment was dciven to these pa- 
tients since treatment itself could modify 
the sugar response. The patients could not 
be restudied after suitable convalescence as 


they had to be discharged earlier to make 
room for other patients 
Patients and normal subjects from the 
me economiu ind social status ate a light 


evening, and next morning be- 
fore breakfast a fasting sample of 
blood was collected, followed by 
of a 25% solution of glu- 


ose or. fructose Samples of 


venous 


intravenous 


blood were 
ollected in tubes containing sodium fluoride, 
it intervals of a half hour, until 2 hours 
ifter injection of sugars Glucose and in- 


determined in blood samples 


organi were 
ollected after injection of glucose. Fructos« 
true glucose and inorganic P were estimated 


ifter injection of fructose. Patients and 
mal subjects emptied their bladders before 
ifter fructose, and 
fructose eliminated in the urine was estimated 

Total estimated by 
the method of Hagedorn and 
organic P by the method of Fiske and 
SubbaRow®, and fructose by the method of 
Roe®, Glucose value was calculated by sub- 


(73/727 


nor- 


ind 2 hours injection of 


reducing sugars were 
Jensen®, in- 


re 
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tracting the glucose equivalent of fructos: mal blood did not show tructose. |; 
trom total reducing sugar. It was found that organic P. which was initially ] 
fructose was equivalent to 1.03 mg bl 
more so atter fructose. he 
Results. The results are given in MENINGOCOCCAI MENINGITIS ll SI 
Tables 1 to 3. SMALLPOX. There was fasting blood glucose level was low T 
initial hyperglycemia but the glucose than normal and injected glucose dis \ 
level fell below the initial value 2 hours ppe ared from the blood at a fast \ 
after administration of glucose. After rate than normal. The disappear 
fructose injection, the blood level of of blood fructose was similar to ral 
this sugar was higher than normal in of normal subjects. The inorganic | 
all samples of blood and was still pres- blood after glucose and fructos« 
ent 2 hours after injection, when not similar to that of normal subject 
TABLE 1.—INITIAL VALUES AND CHANGE IN BLOOD GLUCOSE IN SUBIE( 
AFTER INTRAVENOUS INJECTION OF 50 ML. OF 25¢ GLUCOSI N 
Fasting Char n bl l ola e(mza./100 ml 
blood irs after injection of glu 
glucose 
Subjects mg./100 ml hour hour 1% hour ah 
Normal (11) 96 + 2° +54 2.( 6 2.2 z 
Smallpox (24) 120 + 2 52 + 1.7 1.7 l 1.4 10 
t values S.51°° 0.62 209 1.89 AN M 
Meningococcal 84+ 2 6+ 1.6 l4 1.1 1.6 
meningitis (20) 
t 1.56 1.09 Af 
Tuberculous +57 + 0.8 97 +15 By 9] Li +i 
meningitis (20) 
t 0.27 1.43 6.16°° {95°° 
Gonorrhea (20) 103 + 2 7 + 3.0 13+ 1.4 { 1.2 5 
t 2.47°° 5.10°° 1.12 0.79 
Syphilis (20) 108 + 2 +53 + 0.6 23+ 0.6 +2+1.3 515 
t 1.24°° 0.36 5.47°° 3.072 0 
*Mean + standard error of mean. °°These 1 f ¢t are significant at 5@ level. Fig 5 
parenthesis indicate number of subjects 
TABLE 2.—INORGANIC PHOSPHORUS VALUES OF BLOOD BEFORE AND A \ 
INTRAVENOUS INJECTION OF 50 MI OF 25% GLUCOSI MIG./100 MI je 
Subjects 0 hour hour l hour 1% hour 2h 
Normal (11 18+0.2 11+0.2 7 )9 10+03 1.92 
Smallpox (24 6.3 + 0.2 5.9 + 0.2 5.8 + 0.1 6.0 + 0.1 6.3 
Meningococcal 1.7 + 0.) 12+0.1 10+ 1.0 
meningitis (20 
Tuberculous 1.7+0.2 1.3 0.9 1.2 
ningitis (20 
( trrhea (20 5.1 +0.2 18 +02 7 2 by 4.7 - 


‘ 
Syphilis (20 5.7 + 0.2 5. 0.9 5.6 + 0.2 5.6 
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rUBERCULOUS MENINGITIS. The fasting 
blood blood 


hours after injection of glucose were 


glucose and glucose 2 


similar to those of normal subjects. 
The values 1 and 1: hour after glucose 
were significantly higher than normal. 


Variations in inorganic P levels after 


rABLI BLOOD LEVELS OF FRUCTOSE, GLUCOSE AND INORGANIC PHOSPHORUS 
BEFORE AND AFTER INTRAVENOUS INJECTION OF 50 ML. OF 25% FRUCTOSE 
MG./100 ML.) 
Blood Hours after injection of fructose Fructose 
level in 24 hour 
Subjects f 0 ] ] 9 urine (mg 
Normal (12 I 0 23 6+] 9+(0.2 0 140 + 7 
( 9 2 112 102 2 9] 2 99 2 
I} 1.6 3.7 3.3 3.4 + 
0.1 (0.2 0.2 0.2 0.2 
Smallpox (10 | 0 35 12+ 1 3+ 08 2206 12521) 
( 124 2 iss 97 3 1292 2 116 3 
I} 5.7 5.1] 1.5 + 1.7 1.6 
0.35 0.3 0.2 0.2 0.3 
Meningococcal 0 14 7 0.5 9+ 0.3 1+0.1 150+ 13 
meningitis (10 G 87 9 96 87 2 75 yp) ia l 
I} .4 + 1.7 ye 1.3 
0.1 0.2 0.1 0.3 0.3 
culous | 0 25 ll 0.5 4 0.3 ] 0.1 145 5 
ningitis (10 9 102 100 9 94 9 89 
II 1.7 4.2 3.9 1.0 + 15+ 
0.2 0.2 0.2 0.2 0.2 
Gonorrhea (10 I 0 18 7 0.7 2+0.3 2 0.2 114+4 
C QS } 104 98 3 91+3 89 9 
II 5.0 1.6 15 15> 1.6 + 
0.3 0.2 0.2 0.2 0.2 
S (10 | 0 33 16 + 0.9 $+ 0.3 ] 0.1 141 5 
( 110 2 122 lll +2 106 
IP 5.9 5.4 5.5 5.6 
0.3 OS 0.3 0.3 
mean standard error of mean. Figures in parenthesis indicate the number of sub- 


Fructose, G Glucose. IP 


o se were similar to those of normal 
ns. 
‘ORRHEA. The fasting blood sugar 
was higher, the rise in blood 
level %& hour after glucose was 
ind values 1, 1% and 2 hours after 
se were similar to normal sub- 
Blood inorganic P which was 
lly high fell a little after glucose 
tructose injections. Fructose was 


Inorganic 


AND FRUCTOSI 75 729 
present in the blood 2 hours after in- 
jection. 

sypHiuis. The fasting blood glucose 
level was higher than normal. The in- 
itial rise in blood sugar level and blood 
2 after administration 


elucose 2 hours 
was normal. But the values 1 and 1% 


Phosphorus 


hour after glucose were higher than 
normal. The rate of disappearance of 
fructose was than normal. 
Blood inorganic P was initially high 
and fell slightly after administration of 
the sugars. 


slower 


There was a rise in the true glucose 
level of blood (6 mg. to 13 mg.) 
after injection of fructose in all pa- 
tients and normal subjects. Urinary ex- 


low 
fact 

| 
A 

ject 
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cretion of fructose in 2 hours’ sample 
of urine after fructose injection did 
not vary much the 
different patients. 

Discussion. In all the diseased con 
ditions 


from normal in 


intravenously injected glucose 
disappeared from the blood within 2 
hours of its administration although 
initial fasting blood sugar values dif 
fered The blood inor 
ganic P level also diminished after glu- 
cose in all the diseases studied. These 
observations indicate that intravenously 
administered glucose was utilized by 
these patients. Injected fructose dis- 
appeared from the blood stream at a 
slower rate than normal in most of the 
conditions studied. Unlike normal sub- 
jects, fructose was found in the blood 
collected 2 hours after its administra- 


from normal. 


tion. There was a rise in true glucose 


content of blood in 


all patients and 
normal subjects after intravenous in 
jection of fructose. This might result 
trom conversion of fructose into glucose 
by hepatic enzymes. Initial blood in 
organic P was high in most of the pa- 
tients studied. This might be 
increased 


due to 
glucose-6-phosphatase ac- 
tivity. Fructose, therefore, was not bet- 
ter utilized by these patients than 


glucose. 
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The rate of disappearance of ¢ 
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. The rate of disappearance ot ti 


tose from the blood was slower 


in t 
subjects with disease. The glu 
level of the blood rose after inject 
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SUMMARILO IN INTERLINGUA 
Le Utilisation de Glucosa e de Fructosa in Varie Morbos 


|. Le effecto de injectiones intravenose de glucosa e de fructosa super le nivellos 
sanguinee de iste sucros e super le concentration sanguinee de phosphoro in- 
organic esseva studiate in patientes con variola, meningitis meningococcal, 
meningitis tubercular, gonorrhea, e syphilis e etiam in subjectos normal. 

2. Le rapiditate del disparition de glucosa ab le sanguine de patientes suffrente 
del mentionate morbos esseva simile a illo in le caso de subjectos normal ben que 
le nivellos initial de sucro sanguinee non esseva le mesmes in le duo gruppos. 
Le concentration sanguinee de phosphoro inorganic—initialmente alte in le 
majoritate del conditiones pathologic—declinava post injectiones tanto de glucosa 
como etiam de fructosa. 

3. Le disparition de fructosa ab le sanguine esseva plus lente in le subjectos 


le Le nivello sanguinee de glucosa montava post injectiones de fructosa 


i 
tanto in subjectos normal como etiam in subjectos malade. Le excretion urinari 
de fructosa non differeva ab le norma in le casos de patientes investigate. 

1. Glucosa esseva ben utilisate per le patientes con le morbos investigate, sed 
le utilisation de fructosa non esseva melior que illo de glucosa, de maniera que 
fructosa ha nulle avantage in comparation con glucosa in le tractamento de 
ill morbos. 
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See page 732 for original article 


Studios Clinic e Metabolic de un Nove Steroide Anabolic, Oxymetholona 


effectos clinic de un nove steroide synthetic, oxvmetholona. esseva studiate 
n gruppo de chronicamente malade e mal nutrite patientes. Ganios sig- 
tive de peso occurreva in approximativemente duo tertios del subjectos 


mg. 


in dosage diurne de 7 
dios metabolic in 2 patientes revelava que retention de nitrogeno occurreva 
nte periodos de administration de oxymetholona. Augmentos del dosage 
pareva exercer ulle effecto additional super le ganio de peso 0 super le 
tion de nitrogeno. 

ymetholona non meliorava le function pulmonar in 3 patientes con sever 
ficientia pulmonar secundari a emphysema. 

ille androgenicitate, nulle retention de natrium o de liquido, e nulle 
totoxicitate esseva incontrate. Un patiente disveloppava glossodynia durante 
un de duo cursos de oxymetholona. 


CLINICAL AND METABOLIC STUDIES ON A NEW ANABOLIC 
STEROID, OXYMETHOLONE 


By M. Myerson, M.D. 
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OXYMETHOLONE® is a synthetic ster The present study reports the results 
oid designated chemically as 2 hydroxy- of administration of oxymetholone t 
methylene-17-alpha-methyl-17_beta-hy- group of chronically underweight pa 
droxy-3-androstanone. Figure 1 com- tients, all but one of whom were hos 
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oxvmetholone with testosterone. 
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Previous work indicates that oxy- the medication on pulmonary ventila 


metholone possesses definite anabolic tion and blood gases was studied in 


activity (Burke and Liddle*). Berko- 


witz administered oxvmetholone to 10 faterial and Methods. Forty-two pati 


patients with postgastrectomy malnu- | 


LOSS 


trition, and utilizing a daily oral dose  unck 


) 


were 


with chronic illnesses associated with wei 
studied. All patients had b 
ler observation for at least one mx 


of 7.5 mg. for a period of 3 months, prior to the administration of medicati 
reported an average weight gain of 8 and weight charts during this period w 


pounds per patient. No androgenic available. 


effects, edema or evidence of hepatic 


Many of the patients had had 
peated hospitalizations at this institution 


the clinical diagnoses were  conside 
dysfunction were noted?. established 
*Supplied as Anadrol by Syntex Laboratories, Inc., New York, New York. 
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formed on 2 patients and the effect of 
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Oxymetholone was administered orally to 
| patients in dosage of 7 


three daily for 
3 weeks and for 


5 mg. daily (2.5 
a period of at 
as long as 11 


times 


least months 


lhirteen patients were given an inert material 


for one month; 2 of this group subsequently 


eived oxymetholone. No patient was awar 


\ of the nature of the medication prescribed 
NIA Diet and other therapies were continued 
with as little change as possible All patients 


were weighed daily and the following labora 
tory studies were obtained at weekly intervals 
hemoglobin, hematocrit, serum alkaline phos 
| cholesterol 
Retention of 
to isured prior 
pa- iinistration of 

nts. A variety of 
obtained period of drug 
idministration depending on the nature of 


of 


atase and serum. uric 
sulfobromphthalein 


subsequent to the ad 


serum 
was 
and 
oxvmetholone in 
other 


during the 


most pa 
laboratory studies 


underlying disease 


One patient on whom nitrogen, phosphorus 


1 calcium balance studies were performed 


was maintained on a liquid diet containing 


2130 calories, 12.7 gm 


nitrogen, 1.6 gm. cal- 
phosphorus dailv. Another 
nitrogen 


m ind 1.7 cm 
alone 
intake of 
and fecal 
gen, phosphorus and calcium were di 
standard methods ( Fisk 
Tisdall and Kramer!’ ) 


The 3 patients on whom serial pulmonary 


itient on whom excretion 


fixed 


Urinary 


was determined was on a 


em daily 


nitrogen 
termine d by 
Subbarow?7, 


and 


tion studies were performed received 15 
daily for 3 weeks 


and blood gas studies were 


oxymetholone Com 


te ventilatory 
rformed by 


ribed 


methods previously 
et al8 


standard 
Fraimow 


Results. cuinica.. Table 1 shows the 
linical data on the 31 chronically ill 
tients who received oxymetholone. 

Chronic malnutrition was a prominent 

nd refractory symptom in all except 
; patients Nos. 26 and 31 in whom weight 
Twenty-one of the 
tients in this group gained 5 pounds 


ss Was modest. 
more; the remainder were essentially 
vith changed. One patient, No. 14, lost 10 
is unds. The average weight gain of 
entire group was 8.1 pounds, of 
hich 4.1 pounds were gained during 
e first 4 weeks of therapy. 
lable 2 shows the clinical data on 
} chronically ill patients who received 
n inert compound for 4 weeks. Weight 
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gain was not a prominent feature, in 
fact, there was an average weight loss 
of 0.4 pound in the group. The differ- 
ence in weight gain between the two 
groups is significant (P<.01). 

In those patients responding to oxy- 
metholone, weight gain usually began 
in the first week of therapy although 
ina hange was noticed for 
weeks. No fixed pattern 
of the rise in weight 


few no ¢ 
periods up to 3 
could be de- 
termined. Those refractory to oxymeth- 
olone did not respond to an increase 
in dosage to 15 mg. daily, and once 
a plateau was attained in weight gain, 
the mg. daily 
did not result in further weight incre- 
ments. In 


increasing dose to 15 


those patients in whom 
oxymetholone was discontinued, there 
was a tendency for a gradual decrease 
in weight toward original levels. Data, 
however, insufficient to evaluate 
this aspect at present. In patients with 
malignancies no 


are 


apparent effect on 
tumor growth was noticed. Patient No. 
12. a 60-year-old white woman, with 
inoperable carcinoma of the esophagus 
treated by irradiation, gained 9 pounds 
in the first 5 weeks of oxymetholone 
administration, but despite continua- 
tion of the medication, returned to her 
original weight in the subsequent 9 
weeks due to the inexorable course of 
Patient No. 29, a 43-year- 
old white man with multiple sclerosis, 
is of interest since he has been receiv- 
ing oxymetholone for 11 months. He 
had been known to this institution for 
7 vears during which time his weight 
had never been above 105 pounds, al- 
though his average weight prior to his 
illness had been 140 pounds. During 
the first 8 weeks of oxymetholone ther- 
apy he gained 12 pounds but despite 
continuation of the drug for 9 more 
months, including doses of 15 mg. per 
day, no further weight gain has oc- 
curred. 

Some patients have commented on 


her disease. 
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improvement in well-being and appe- 
tite while receiving oxymetholone. No 
of 


been noticed. Mercurial diuretics 


evidence androgenicity edema 


has 


were administered to those patients 


or 


in whom salt and fluid retention were 
considered a possibility (patients Nos. 


diuresis On curred 


25 ) 


and no significant 
of 
total body water content were not done. 
No 


cluding studies of liver function have 


Determinations 


change in any laboratory tests in- 
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weeks later was fol- 


lowed by a prompt return of glosso- 


oxymetholone 


dynia. 
The effect of 


oxvymetholone on urinary nitrogen ex- 


METABOLIC STUDIES. 


cretion was studied in one patient. 
The patient was on a regulated, steady 
intake of 11.6 gm. of nitrogen daily 
during the periods of both control and 
drug administration. 

During the period when oxymetho- 


lone was being administered in a dos- 


TABLE 2.—WEIGHT CHANGES IN PATIENTS RECEIVING INERT MATERIAL 
FOR A PERIOD OF 4 WEEKS 
Weight Weight 
W gt. Loss Before After 
During Inert Inert 
Illness Material Material Net 
Pt Ave Sex Diagnosis lbs (lbs (lbs Change 
! 66 M Pulmonary Emphysema 34 68 66 2 
$1 M Chronic Ulcerative Colitis S5 SY 8Y 0 
62 Ml Multiple Burns x5 110 110 0 
69 MM Generalized Arteriosclerosis 25 138 136 2 
63 M 7s 0) 112 113 l 
69 AY 15 152 157 5 
( 64 Ml Pulmonary Emphysema 10 LO7 108 + ] 
7 12 | Pulmonary Tuberculosis 20 133 133 0 
53 M Bronchogenic Carcinoma 95 160 150 10 
8 M Convalescent Gullain-Barre 
Syndrome 95 160 158 — 2 
10) 20 155 158 3 
67 Exfoliative Dermatitis 10 102 102 0 
t 50 M Rheumatic Heart Disease 15 Q4 95 l 
been noted. The only possible side age of 5 mg. daily, retention of nitro- 
ellect occurred in patient No. 22, a gen occurred. During the second con- 


with 


1?-vear-old woman idiopathic 


malabsorption who com- 
plained of severe sore tongue follow- 
l t weeks of oxymetholone therapy. 
Despite high doses of parenteral vita- 
mins, cheilosis and glossitis had been 
ersistent finding in this patient for 
many months but had not been a source 
0! subjective complaints up until this 
e. Oxymetholone was discontinued 
| the glossodynia disappeared with- 
any improvement in the appear- 
e of the tongue. Reinstitution of 


trol period there was a prompt return 
to nitrogen excretion levels approxi- 
mating those that existed during the 
first control period (Table 3). 
Another patient was studied in an 
attempt to determine the effects of in- 
of oxymetholone. 
Urinary and fecal excretion of nitrogen, 
phosphorus and calcium were deter- 
mined during administration of 10 mg., 
20 mg., and 30 mg., of oxymetholone 
daily. Drug administration at each 
dosage level was preceded by a control 


creasing dosages 


= 
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period during which the patient was 
on diet alone and received no medica- 
tion. The results of 
shown in Table 4. 

It will be noted that the greatest 
retention of nitrogen occurred during 
the first period and when the patient 
was receiving 10 mg. of oxymetholone. 
Calcium and phosphorus retention also 
occurred during this period. During 
subsequent courses of 20 mg. and 30 


this study are 
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the anabol 
and relat 
steroids establishe 


Drill Kochakian 


ir use is often limited by side effect 


Discussion. 
ot 


has 


Although 
activity testosterone 

been well 
and Saunders", 
‘}uese are usually androgenic in natu 
but retention of sodium and water m 
he serious problem especially in tl 


( lle rly 


Liver damage of a cholestat 


typ has also been reported with son 
Almaden 


testosterone derivatives al 


mg. of oxymetholone, nitrogen reten- Ross', Kory et al."!, Schaffner, Popp: 
rTABLE 3.—URINARY NITROGEN DATA IN PATIENT RECEIVING 
5 MG. OXYMETHOLONE DAILY 
Urinary N 
Regimen Durat 7 day SD 
Control 
(Diet Alone 12°76 317 
5 mg. Oxymetholone/ Day 3.608 SO 
Control 
(Diet Alon 20 1.350 3() 
TABLE 4.—EFFECTS OF INCREASING DOSAGES OF OXYMETHOLONE ON TOTA 
(URINARY AND FECAL) EXCRETION OF NITROGEN. PHOSPHORUS AND CALCII 
| retion m./day 
Duration 
Re Limen days \ P Ca 
Control 6 0.6 76 56 
10 mg. Oxymetholone/Day Y 6.6 62 2°98 
Control 6 11.2 SY 69 
20 mg. Oxymetholone/Day 10 89 90) 79 
Control 6 10.] SO 78 
30 mg. Oxymetholone/Day 7 8.9 83 80 
tion was essentially unchanged and and Chesrow!*, Werner, Hanger an 
there appeared to be no effect in phos-  Kritzler'® ) 
phorus and calcium. Many compounds have been sy 


PULMONARY FUNCTION. Three pa- 
tients with severe pulmonary insuffi- 
ciency due to emphysema were studied 
before and after a 3-week course of 
oxymetholone dosage of 15 
daily. No significant changes were 
noted. Patient No. 3 experienced a drop 
in arterial plasma CO, from 77.5 to 
69.7 volumes %. Further studies are be- 
ing done to determine the possible sig- 
nificance of this isolated change. 


in mg. 


thesized and studied in an attempt t 
decrease androgenic activity while 

the same time retaining or increasin 
anabolic potency. The present observ 
tions indicate that oxymetholone is a 
effective anabolic agent at a dose 


5 mg. daily. Significant weight 
was experienced by approximately tw: 
thirds of patients receiving oxymeth: 
lone and there was a subjective in 
provement in appetite and well-bein 


gal 
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No evidence of androgenicity, salt or 
fluid retention or hepatotoxicity was 
encountered. 

Nitrogen balance studies in 2 pa- 
tients revealed an increase in nitrogen 
retention during oxymetholone admin- 
istration. No increase in nitrogen re- 
tention occurred when the dose of 
oxymetholone was doubled or trebled. 

Retention of phosphorus and calcium 
occurred on dosage of 10 mg. of oxy- 
metholone, but at 20 mg. and 30 mg. 
dosages there were no significant dif- 
ferences from control periods. Further 
studies are being done to determine 
whether this is a constant finding. 

The reports of the beneficial effects 
of progesterone in severe pulmonary 
emphysema, prompted a trial of oxy- 
metholone in this disease (Cullen, 
Brum and Reidt*, Doéring, Loeschcke 
and Ochwadt®, Goodland et al.”). 
Tyler has reported no improvement in 
pulmonary function with a small group 


ot steroid compounds closely relatec 
to progesterone". 

Summary. The clinical effects of 
new synthetic steroid, oxymetholon 
were studied in a group of chronically 
ill, malnourished patients. Significant 
weight gain occurred in approximately 
two-thirds of the patients on a dosag 
of 7.5 mg. daily. 

Metabolic studies on 2 patients re 


vealed that nitrogen retention occurred 


during periods of oxymetholone admin 
istration. Increasing dosages appeares 
to have no further effect either on 
weight gain or nitrogen retention. 

Oxyvmetholone did _ not Improv 
pulmonary function in 3 patients wit! 
severe pulmonary insufficiency second 
ary to emphysema. 

No androgenicitv, sodium or flui 
retention or hepatotoxicity was 
countered. One __ patient develope: 
elossodyvnia during each of two cours« 


of oxvmetholone. 
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\lurray, Webb and Swann* de-_ ity. Identification may be verified by 
scribed a disease of rabbits character- serologic testing with H and O antisera, 
ized by a large mononuclear leukoc ‘yto- but these antisera are not readily avail- 


sis and caused by a small Gram- positive 
non-sporing bac illus, which they called 
Ba terium The same 
isolated by 
of workers from various 
animals and man. Pirie’ 
proposed the generic name of Listerella 
for this organism, 


monocytogenes. 


rganism has since been 


{ 
number 


aiseases mn 


but since this name 


had previously been used for a myce- 
tozoan, he later suggested the name 
Listeria?! 

The organism is a Gram-positive 
bacillus which morphologically _ re- 
sembles members of the Corynebac- 
terium genus. The colonies usually pro- 


duce a zone of beta hemolysis on a 
blood agar plate. The organism is very 
sluggishly motile. The motility is best 
demonstrated by growth in a_ semi- 
solid medium at 25° C. Flagella are 
dc veloped better at 25° C. than at 37 
( Griffin and Robbins?). Tentative 


ntification can be made by growth 
racteristics, morphology and motil- 


able. Virulence be demonstrated 
by inoculation into laboratory animals. 
Subcutaneous or intr: ape ritoneal inocu- 
lation of liquid cultures of the organ- 
ism into mice causes death to 
t days. Intravenous inoculation in the 
rabbit proves fatal in 24 hours. Instilla- 
tion of a pure culture into the conjunc- 
tival of rabbit to 
severe conjunctivitis within 24 hours 
followed by keratitis. 

Seeliger!? listed 298 human infections 
due to Listeria in 1955. The number of 
cases re porte -d has increased each year, 
especially since 1952. There are sever: il 
recent reviews on this subject (De- 
drick', Murray’, Hoeprich*, Hood®. 
Seeliger’ ). 

Listeria produces a variety of types 
of infections in man. The organism 
may cause a septic infection closely 
resembling infectious mononucleosis, 
but it most frequently produces a 
meningitis or enc ephalitis or both. One 
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can 


in one 


sac a gives rise a 


| 
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form of the infection resembles typhoid 
fever. Granulomatous sepsis in the new- 
born occurs while the mother has only 
a very mild infection. There is also an 
eculoglandular infection due to Lis- 
teria. There 
reported of bacterial endocarditis due 
to Listeria (Hoeprich and Chernoff*). 
Jordon and Thomas® reported growing 
Listeria 


has been only one case 


in repeated blood cultures 
from a man with a presumed congenital 
heart disease. Insufficient clinical data 
were presented to make a diagnosis 
of bacterial endocarditis but their pa- 
tient expired after what may have been 
cerebral embolization. Necropsy was 
not permitted. Since September, 1957, 
we have observed 5 infections due to 
Listeria at the University of Oklahoma 


Medical Center. Two of these were 
bacterial endocarditis. 
Case Reports. Meningitis. case 1. A.L. was 


a 63-year-old white farmer who had a sul 
total gastric resection for gastric ulcer. He 
was admitted to the hospital one year later 


proved to be 


with a marked anemia which 
on a hemolytic basis. He failed to respond to 
splenectomy, but did have 
ment in his anemia whilk 


He 


modest improve- 


on large d ses of 
prednisone later deve 
tration, 
pe riod 


showe d 


loped tever. pros- 
nuchal 94-hour 
Examination of cerebrospinal fluid 
3.200 leukocytes per c.mm. with 90% 


and rigidity over a 


t 
neutrophils. Cultures of this fluid showed 
growth of Listeria monocytogenes. The acute 
symptoms were alleviated after treatment witl 
penicillin, streptomycin, and tetracvcline. He 


later developed numerous monilial lesions of 
the mouth and tongue. He died one mont! 
after the onset of the Listeria meningitis of 
1 septicemia due to Proteus. Permiss ror 
necropsy Was denied 

casE 2. J.F.A. was a 68-vear-old white 


man who was hospitalized 6 months prior to 


his final admission. A cholecystectomy was 


performed at that time. He was found t 
have a cobblestone liver at surgery and sub- 
sequent liver function studies supported the 
diagnosis of cirrhosis. He was readmitted be- 


cause of edema and anorexia. The 


markedly 


reased 


| 
liver was 
enlarged. Abdominal distension in- 


while he was in the hospital an 


He levelope i 


flapping tremor 


liuretics 


he f tiled to re spond t 


confusion and asterixis 


was given potassium glutamate ind ral neo- 
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On the twenty-first hospital 
loped fever and nuchal ri 
rebrospinal fluid contained 4,000 whit 
I mm. with 57% lymphocytes 
ulro] hils. monocytogenes wa 
mm this fluid. He was treated with 
henicol streptomycin ind 
d less than 24 hours after tl 
t wningeal sv1 ipt 
s that he had acute purulent 
rt il cirrh SIS He W 
primary carcinoma of the | 
type, with invasi of tl I 
velns, inferior 
vel 
Septicemia. case 3. B.B.S. w 
vas born in the hospital. T1 
ly il healt} T} 
delivery wer ] 
had been treated Pp yp! lact 
vcline tr it. The f 
lent con t t W 
f 100° | The hild w 
1 had a weak cry. The { 
re wa 02° | 
it I V 
gy wa solidated Tr 
] ] nher 1 f 
] 7 +} 1 
f birt] ( ft 
stool led List 
\ Iti fr 
List } 
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mitted in July of the 
symptoms. The serum was then 6,500 

per ml. He developed jaundice 
palpable in the left 
lrant. Subsequently 


same year with similar 
amylase 
and a 
upper 
at laparotomy a large 
was found. He had a chole- 
lochoduodenostomy and cystojejunostomy. He 
improved and left the hospital, but returned 
» the hospital on January 15, in a state of 


be« imme 


jua 


icreatic cyst 


marked dehydration and confusion and died 
within a few hours. A necropsy was done 
There dilatation of the left heart 
ind pulmonary edema as Wwe I as carcinoma of 
the head of the with liver metas- 
t recent vegetations on the 
with destruction of the 
eaflet. Culture of the 


Listeria 


was acute 
pancreas 
ises. There were 
mitral valve 


posterior 
vegetations revealed 


monocytogenes 


BACTERIOLOGI( 
isolated 
consistent in 


The organ- 
cases were 
cultural character- 

biochemical reactions. 
They found to be non-motile at 
37° C.. but sluggishly 


STUDIES. 
from these 
their 


istics and their 


were 
y motile at room 
semi-solid medium. 
On blood agar, the colonies appeared 
smooth, translucent, and were about 
| mm. in diameter. Hemolysis occurred 
when blood agar plates were incubated 
at 37° C. for 3 or 4 days. No hemolysis 
was observed on cael agar when in- 
cubated less than 24 hours. Most strains 
grew well on ordinary diagnostic 
media. Growth occurred equi ally well 
in the presence of atmospheric oxygen 
The 


relatively 


temperature in a 


or under reduced oxygen tension. 


biochemical reactions were 


inactive. Acid, but no gas, was pro- 
duced in glucose, sucrose, salicin, mal- 
tose and mannitol. Citrate was not 


utilized, urea was not decomposed and 
indol was not formed. The organisms 
gave a positive methyl red and acetyl- 
metliylearbinol reaction. 

ch strain isolated was grown in a 
broth culture for 24 hours and then 
0.4 ml. of the culture was inoculated 
intraperitoneally into white mice. 
Death of the animals occurred between 
24 and 48 hours. Organisms were iso- 
lated from the spleen, liver and heart 
of tie animals upon necropsy. 


LISTERIOSIS: 


REPORT OF 5 CASES’ 87/741 

The drug susceptibilities of the or- 
ganisms isolated in 
similar. All 
ceptible 


each case 
tested were 
penicillin, streptomycin, 
chloramphenicol and tetracyclines by 
the disk method. 

Discussion. There are two features of 
Listeria monocytogenes which tend to 
mislead the bacteriologist in identify- 
ing the organism. First, its cellular mor- 
phology is identical with diphtheroids 
found in the normal flora of the skin 
throat, and colonies 
on blood agar closely resemble strep- 
Both of these fea- 
been stressed by writers on 
the subject as pitfalls in identification. 
Listeria differentiated 
diphtheroids by means. Test- 
ing for motility at 25 and at 37° 
C. is probably ‘the jon st and easiest 
method. Animal virulence testing can 
be done using the rabbit’s eve inocula- 
tion or by intraperitoneal inoculation of 
the mouse. The fermentation reactions 


were 


isolates sus- 


and second, the 


tococcal colonies. 
tures have 


can be from 


are highly suggestive of the true iden- 
tification. Finally, the serological tests 
are accurate in identification, but re- 


quire considerable time. They are per- 
formed at the U.S. Public Health Ser- 
vice Communicable Disease Center. In 
short, the identification is not difficult 
but is dependent on alertness leading 
to further testing of suspected colonies 
by the bacteriologist. 

There are no special features of the 
illness to make the physician suspicious 
of the presence of listeriosis. The organ- 
ism variety of clinical syn- 
dromes that can be produced by a 
number of other bacteria. In the list 
given earlier of various infections that 
have been found to be due to Listeria 
monocytogenes, it will be noted that 
none of these diseases is peculiar only 
to Listeria. Our the infant 
be excluded, were all ill with another 
disease. In these cases, it appears that 
Listeria was an opportunist and that 


causes a 


cases, if 


SS 742 


it was not necessary for it to possess a 
high degree of pathogenicity. 

The clinical picture of Listeria men 
ingitis has been reported most often. 
Any bacterium that is isolated from a 
case of purulent meningitis is assumed 
to be the pathogen, and virulence is 
seldom questioned or tested. This as 
sumption does not apply, however, in 
several other instances of bacteria iso 
lated by routine culturing. For example, 
when a diphtheroid is found in a throat 
culture, a motility test and other iden- 
tifving y not per- 
formed. Several authors have suggested 
that cultures of Listeria are often dis- 
carded without their true nature being 
suspected. If this be true, there should 
be a relatively large group of either 
subclinical or mild, inapparent infec- 
tions with this organism. The occur- 


studies are usually 


ence of such cases would explain many 
of the puzzling aspects of the epidemi- 
ology of listeriosis. The occurrence of 
such inapparent infections was sug- 
gested by Osebold and Sawyer*, who 
found agglutinating antibodies to Lis- 
teria monocytogenes in the sera of 77 
otf 468 veterinarians. 

The solutions to the above problems 
await further work. A 
search for the should be 
carried out in both healthy people and 
in patients with various mild but non- 
specific illnesses. 


investigative 
organism 


A simple screening 
test comparable in ease and accuracy 
to the skin tests used in tuberculosis 
and fungal diseases would be highly 
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course, more suspicion on the part 

both physicians and bacteriologist 
should turn up more data on the p 

tern of infection. 


Summary. Five cases of  listerio 


have been recognized in this medi 
o1 
center in 2% 
were 2 cases of meningitis, 2 cases 
bacterial endocarditis, and one cast 
infant septicemia Of the 4 affect 
adults, 3 were debilitated due to ot] 
diseases and one had rheumatic vals 
lar Although there 


heart disease 


many reports of Listeria meningitis a 


infant septicemia, there has been o1 


on 


vears. The infections fou 


other case of bacterial endocardit 


due to Listeria reported The diagnosi 


of Listeria infection is usually made 


the bacteriology laboratory, and is rar 


ly suspected clinically. The organisms 


are Gram-positive rods 


diphtheroids, and can easily be dis 


carded as a contaminant o1 
flora. The 
motility 


as norn 
organisms are motile, 
studies, if done 
best clue as to their correct identifi 


tion 


In this series, Listeria appeared to | 


an opportunist, and it is suggested tl 
many inapparent infections occur. M 
awareness of the problem by the r 
tine clinical bacteriology laboratory 
necessary to extend our limited kno 


edge of the epidemiology of listeriosi: 


in man. Elucidation of the puzzl 
aspects of the epidemiology of listen 
sis in man will depend upon recog 
tion of Listeria monocytogenes in 1 


desirable in such a study. And, of _ tine bacteriologic cultures. 
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SUMMARIO IN INTERLINGUA 
Listeriosis: Reporto de Cinque Casos 


\ iste centro medical cinque Casos de listeriosis esseva recognoscite in le 
curso de duo annos e medie. Le infectiones trovate esseva 2 casos de meningitis, 
2 de endocarditis bacterial, e 1 de septicemia infantil. Inter le quatro afficite 
idultos, tres esseva debilificate per altere morbos, e un habeva morbo rheumatic 
de valvula cardiac. Ben que il existe multe reportos de meningitis e de septicemia 
infantil a causation per listeria, solmente un previe reporto esseva trovate de 
endocarditis bacterial con listeria como organismo incriminate. Le diagnose de 
nfection per listeria es facite usualmente in le laboratorio bacteriologic. — Illo 
es suspicite rarmente a bases clinic. Le organismos es bastonettos Gram-positive 
e resimila diphtheroides. I] es facile discartar los como contaminantes o elemen- 
tos del flora normal. Illos es motil, e studios de motilitate (si effectuate ) provide 
le melior clave pro lor identification correcte. 

In le presente serie, listeria esseva apparentemente un opportunista. ll es a 
supponer que multe inapparente infectiones per listeria occurre. Il es necessari 
que le laboratorio bacteriologic clinic se interessa in su routine plus consciemente 
in iste problema, si nos vole extender nostre nunc restringite cognoscentias del 
epidemiologia de listeriosis in le homine. Le elucidation del aspectos mystificante 
del epidemiologia de listeriosis in le homine depende del recognition de Listeria 
monocytogenes in routinari studios de culturation bacteriologic. 


SUMMARIO IN INTERLINGUA 
See page 744 for original article 
Le Effecto de Mustarda de Nitrogeno Super le Function Adrenal 


Ks describite un studio quantitative del effecto de HN» super le axe hypo- 
thal mico-pituitario-adrenal in un casuistica de 9 patientes. Le typo e le grado 
del responsa esseva variabile. Mustarda de nitrogeno induce, il es ver, le 
liberation de ACTH in certe casos, sed illo non promove le capacitate del 
pituitario de responder post iste typo de stress. Le responsa pituitari o adrenal 
0 ambes) es deprimite durante le therapia a HNe in certe patientes. Le 
responsa pituitari a SU 4885 non reflecte necessarimente le capacitate del 
pituitario de responder al stress de HN». Es discutite le mechanismo del libera- 
tion le ACTH per le pituitario como resultato del stress per HN». 
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THE EFFECT OF 


By WALTER W. 


RESIDENT 


NITROGEN MUSTARD ON ADRENAL 


Hatr, 


FUNCTION 


Caprain, MC, USA 


IN MEDICINI 


AND 


Rosert E. 
ASSOCIATI 


(From the Department of 


NITROGEN mustard (HN2) is used 
in the treatment of pathological tissue 
and vascular reactivity, withdrawal 
syndromes from exogenous 
and neoplasms (Scherbel*® 
Schuchter and Harrison*®, Zubrod*® 
The effectiveness of HN.» in the treat- 
ment of these entities suggests its mode 
of action may be due in part to a stimu- 
latory effect on the hypothalamic- 
pituitary- -adrenal axis. The purpose of 
this inve stigation is to re port a qué anti- 
tative study of the effect of HNe as a 
stressor agent on the function and re- 
sponsiveness of the hypothalamic- 
pituitary-adrenal axis. 

Most evidence for the mode of ac- 
tion of nitrogen mustard points to an 


steroids 
Scherbel, 


intramolecular transformation in the 
cell with the release of chloride ion 
and the formation of the highly reac- 


tive ethylenimonium derivative (Good- 
man and Gilman’). The efficacy of 
HNz in the treatment of neoplasms and 
diseases of the reticuloendothelial sys- 
tem is related to its ability to inhibit 
i resting phase of the mitotic cycle 

Gilman and Philips’). Nitrogen mus- 
ia possesses a high degree of reac- 
tivity with specific nucleoproteins that 
are essential to nuclear reproduction 
(Goldthwait®, Scherbel”® ). An ex: ample 
.» the drug’s effect on vascular reac- 
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inhibition of the Schwartz 
man phenomenon; it is postul ited tha 
this occurs by a systemic effect rath 
than by rendering the vascular 
thelial cells anergic ( Becker’, 
bel**, Schlang*!:**, Wissler, 
LaVia"*). Injection of rats 
chlore thy] vesicants stimulates adren 
cortical activity as measured by adren 
hypertrophy, decreased adrenal ascor 
bic acid, decreased adrenal cholester 
and decreased adrenal lipids 
and Chanutin?'**). HN. 


adrenalectomized causes 


tivity is the 


end 
Scher 
Fitch 


with 


ali 


given t 
rats 
creased toxic effect as does any 
of stress (that pain, 
(Karnofsky, Graef and Smith" 
The response ‘of the hypothalamic 
pituit: iry-adren: il system is evaluat 
experimentally by 
parameters as adrenal weight, adren 
ascorbic acid, adrenal cholesterol, bic 
of pituitary 
lymphocytes and circulating  eosit 
phils (Holub, Kitay Jailer’ 
and Sayers**, Sayers**). TI 
introduction of 2-me ethyi- l, 2 bis 
pyridyl )-l-propanone (SU 4885) 
afforded a means of indirectly estin 
ing pituitary ACTH (Gol 
DiRaimondo and Forsham‘, Jenki 
et al.*, Liddle et al.*°). This compou 
in inhibits 118-hydrox: 


an 


torm is, 


burns 


assay tissue, 


and 
Royce 


secretion 


low doses, 
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SU 4885 AG. Case #1 
ACTH 


mg/24 hrs 


Ketosteroid: 
Creatinine Ratio 


Ketogenic Steroid 
Creatinine Ratio 
mg/24 hrs 


tion of the cyclopentanoperhydro 
phenanthrene ring. Thus the formation 
of hydrocortisone is inhibited, and the 
feedback mechanism for control of pi- 
tuitary ACTH release is blocked. The 
ACTH may 


then be followed indirectly by meas- 


release of endogenous 
uring 24-hour urinary excretion of 17- 
ketogenic steroid (17-KGS) and 17 
ketosteroid (17-KS). The primary 
adrenal steroid excretion product, after 
SU 4885 administration, is tetrahydro- 
Minimal inhibition 
of pituitary ACTH release is ascribed 
to 11-desoxycortisol. 


1 1-desoxvcortisol. 


Methods and Materials. Selected patients, 
age 31 to 75, were removed from all exo 
genous adrenocortical steroids and daily 24- 
hour urine collections were obtained. Urinary 
17-KGS (modified Norymberski method 
(Sobel et al.83) and 17-KS (Drekter et 
were determined for each 24-hour collection 
After baseline studies were obtained, each 
patient was given SU 4885 (30 mg. per kg., 
body weight) in 1000 ml. normal  salin« 
intravenously over an 8-hour period. The 
following day the SU 4885 was repeated 
with the addition of 25 units of aqueous 
ACTH. On subsequent days, divided doses 
of HN: were given intravenously; the total 
dose ranged from 0.2 mg. per kg. body 
weight to 0.4 mg. per kg.. Following com- 
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30 
HY. Case #2 


Ketosteroid: 


pletion of the nitrogen mustard therapy, int 
venous SU 4885 and SU 4885 plus ACTH 
were repeated as noted above Creatu 


was determined for each 24-hour urine 


ume and urine steroids were corrected t 


gm. of creatinine excretion per 24 hou 


purposes of comparison 


Results. The urinary KGS responses 
to SU 4885, ACTH and HNz have been 
compared to the baseline urinary KGS 
obtained at the beginning of the study 
(Table 1). The urinary KS respons 
parallels that of KGS but is a_ less 
indicator of 
function (Figs. 1-9). 

su 4885 sTiMuLATION. The urinary 
17-KGS, after a prestress challen ge 
with SU 4885, were low in Cases 1 and 
8. This could be a manifestation 


sensitive adrenocorti 
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= ACTH 

EN 

| 

© | 
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Ketogen 


either pituitary or adrenal insufficiency. 
The response to prestress SU 4585 in 
Cases 4, 6, and 8 is diminished when 
compared with the response to pre- 
stress ACTH in the same cases. This 
is a manifestation of some degree of 
ACTH secretion. 
The urinary 17-KGS, after a poststress 
challenge with SU 4885, were low in 
Cases 1 and 8 (as noted in the pre- 


diminished pituitary 


stress response ). Likewise, the response 
to poststress SU 4885 in Cases 3, 4 and 
6 is diminished, when compared with 
the response to poststress ACTH, in 
the same cases. It is apparent then 
that some degree of diminished pitui- 
tary ACTH secretion is present fol- 
lowing the stress of HN» in Cases 3, 
4 and 6. 

ACTH STIMULATION. The urinary 17- 
KGS, after a prestress challenge with 
\C|H, were diminished in Case 1] 
which is compatible with some degree 
of adrenal insufficiency. Following 
HN... the response to ACTH is dimin- 
ish in Cases 1 and 8. Thus it is 
app ‘rent in Case 8 that, following the 
stre s of HNo, either the pituitary or 
the adrenal is failing to respond ade- 


93, 'T47 
30; 

F.M. Case #4 
° 
= 
@ 
© 

oO 
o 
-a 
x 
oo 
et 


O 


T 1 
@) 2 4 6 8 
Days 
Fig. 4 


quately. When prestress and poststress 
responses are compared, taking both 
the ACTH and SU 4885 values into 
consideration, it may be seen that 
Cases 3 and 7 manifest some degree 
of diminished pituitary secretion and 
that Case 2 manifests increased pitui- 
tary response. Cases 4 and 6 continue 
to reflect the diminished _ pituitary 
ACTH secretion in the poststress re- 
sponse that was seen in the prestress 
response, however, the already com- 
promised pituitary reactivity has been 
further depressed. 

HN» STIMULATION. The urinary 17- 
KGS are depressed below baseline 
levels in Cases 1, 3, 5 and 7 after HN. 
stimulation. The response in Cases 4, 
6 and 8 indicates that HN» causes 
more release of endogenous ACTH 
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from the pituitary than does SU 4885. 
Patients 5 and 9 were not studied 
prior to HN» stimulation (Table 1) 
except for determinations. 
Case 5 manifests diminished response 
to HN», but poststress ACTH stimula- 
tion indicates the adrenal has adequate 
ability to respond. Case 9 reveals stim- 
ulation of 
above 


baseline 


adrenocortical 
The response to 
HNo, however, was considerably less 
than that noted after 25 units of ACTH 
was given. Case 2 reveals a marked 
response to HN, stimulation. 

Discussion. The type and degree of 
response of the hypothalamic-pituitary- 
adrenal system is variable following 
administration of HNo. There may 
occur stimulation, inhibition or no ef- 
fect. Withdrawal from exogenous ster- 
oids modifies greatly the response to 
HN,» as noted in 4 of the 9 patients 
studied. 


response 
the baseline. 
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The development of fever, anorexi 
myalgia and arthralgia after withdraw 
al of steroids has been attributed to 
hypoadrenal state. Patient 8 manifest 
typical symptoms of a_ hypoadren 


state one week prior to this study. H 


1 


response to SU 4885 and ACTH, prio 


tc treatment with 
was indicative of some reduction 
ACTH secretion. Nitrogen 
was capable of stimulating ACTH 1 
lease sufficient to manifest an adren 
response equal to that produced | 


nitrogen musta 


( 


mustard 


exogenous ACTH. However, following 


the stress of nitrogen mustard, eith 
the pituitary or the adrenal, or bot 
were incapable of an adequate I 
sponse; and, even though both orga 
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were capable of responding to HNag, 
the subsequent responsiveness of nei- 
ther organ was improved as a result of 
that stress. Amatruda et al.’ tested the 
insulin tolerance of patients who had 
been on prolonged exogenous steroids 
ind found a normal response. Tuber- 
culosis patients treated for prolonged 
periods of time with ACTH showed a 
normal response to SU 4885 after with- 
drawal from exogenous ACTH ( Holub, 
Wallace and Jailer’). Holub et al. find 

diminished response to SU 4885 in 
patients who have been treated with 
steroids!!, 

Failure of 4 cases (Nos. 1, 2, 5, 7) 
ti respond to the stress of HN» sug- 
gests that the effect of HN» in these 
patients was not mediated through the 

renal cortex. The stress did not im- 
prove the responsiveness of the adrenal 
0: the pituitary to SU 4885 or exo- 

nous ACTH. Three of these 4 pa- 


nts had been on exogenous steroids 
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at some time prior to this study 
(Table 1) 
Cases 2, 4, 6 and 8 demonstrate that 


HN.» is capable, in some instances, of 
stimulating more release of ACTH than 
is SU 4885. However, no improvement 
to the second challenge with SU 4885 
or ACTH is noted after the stress of 
HN». The results do indicate that the 
response to SU 4885 is not adequate to 
evaluate the ability of a patient to re- 
act to this type of stress. 

The marked stimulation of adreno- 
cortical activity by nitrogen mustard 
in Case 2 is inconsistent with that 
noted in the other patients studied. An 
explanation for this finding is not ap- 
parent. The patient also showed an 
increased response to the second chal- 
lenge with SU 4885 and ACTH. 

Nitrogen mustard has been shown 
to be an effective stressor agent ( Lude- 
wig and Chanutin*'**, Karnofsky, 
Graef and Smith"). The release of 
ACTH by the pituitary is increased 
following stress (Holub, Kitay and 
Jailer’). The mechanism of this re- 
lease has some relationship to the gen- 
eral adaptation syndrome, and more 
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specifically is related to the effect of 
increased epinephrine and the level of 
circulating hydrocortisone. 

It is known that epinephrine is cap- 
able of stimulating pituitary ACTH re- 
lease, either directly or through the 
hypoth ilamus (Kitay, Holub and 
Jailer’*:'5, Recant et al.25, Sayers?). A 
lesion in ‘the area of “t median emi- 
nence of the hypothalamus almost 
completely blocks the stimulatory ac- 
tion of epinephrine (Karnofsky, Graef 
and Smith’®). If the supraoptico- 
hypophyseal tract is sectioned, pitui- 
tary ACTH release in response to acute 
stress is blocked (McCann and 
Brobeck**). Vasopressin, given intra- 
venously or placed in the third ven- 
tricle of dogs, stimulates a marked in- 


adrenal 
venous blood (Kivaan and _ Bartel 
stone’, McDonald and Weise**). Ele 
vation of blood vasopressin is noted 


crease in corticosteroid in 


after stress and in conjunction with 

augmented pituitary ACTH dischargs 

( Rothballer** ) 
The level 


sone is regulated by the rates of pro 


circulating hydrocorti 


duction, destruction and utilization of 
this hormone. The conjugation of 
steroids for excretion takes place in the 
liver. The possible effect of HNe on 
the ability of liver cells to reduce and 
conjugate steroids is unknown. How 
ever, stress does inhibit conjugation of 
both reduced and non-reduced ring 
\ corticosteroids ( Berliner and Dough 
erty®). Lymphocytes are able to in 
hydrocortisone by 11-dehy 
droxvlation to form cortisone ( Be rlines 
and Dougherty). The antiphlogistic 
and lymphokaryrrhectic activity of the 
latter compound is much less than hy 
Nitrogen mustard de 
stroys lymphocytes with great rapidity 
and, therefore, may restore the patient's 


activate 


drocortisone. 


re sponsive ness to normal levels of exo 
genous steroid. 

Prolonged steroid administration 
causes adrenal atrophy and _ pituitary 
AC TH de “yr (Holub, Kitay and 
Jailer’*'*). If ACTH is given with th 
pituit: iry ACTH depletion 


still occurs. Animals expose cd to sever 


steroids, 


stress manifest accelerated discharge of 
ACTH even if pre-treated with adreno 
cortical hormone (Sayers**). Releas« 
of ACTH in response to repeated stres 
would depend upon the degree ol 
pituitary ACTH depletion prior t 
stress. It has been shown that rat 
stressed with scalding water produc 
ACTH release afte 
steroid withdrawal than do normal rat 
(Holub, Kitay and Jailer'*) with th 
stress alone. The fact that the adrena 
gland reacts to exogenous ACTH afte 
prolonged corticosteroid therapy doe 


less pituitary 


t} 
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not mean that it will continue to re- pituitary to respond after this type of 
spond after exogenous ACTH is with- stress. The pituitary or adrenal re- 
drawn (Carreon, Canary and Kyle*®). sponse, or both, is depressed during 


Summary. A quantitative study of HN, therapy in some patients. The 


the effect of HN. on the hypothalamic- pituitary response to SU 4885 does not 
pituitary-adrenal axis has been de- necessarily assess the ability of the 
scribed in 9 patients. The type and _ pituitary to respond to the stress of 
degree of response was variable. Nitro- HN». The mechanism of pituitary re- 


gen mustard does induce the release lease of ACTH as a result of the stress 


ol 


] 


ACTH in some cases, however, it of HNoe is discussed. 


does not improve the ability of the 
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WATER INTOXICATION AFTER HYPOPHYSECTOMY: 
AN UNUSUAL CASE® 
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In recent years, great interest has 
been focused on unusual syndromes 
characterized by hyponatremia and 
water retention in a variety of disease 
states including neoplastic disease and 
cerebral disorders. In articles, 
Schwartz et al." have described 3 
patients with bronchiogenic carcinoma 
who developed hyponatremia in asso- 
ciation with water intoxication. After 
careful study of water balance, these 
authors demonstrated that an inap- 
propriate secretion of antidiuretic 
hormone was the probable defect. 
Hyponatremia has been noted fol- 
lowing surgical hypophysectomy, as 
utilized in the palliation of metastatic 
mammary carcinoma (Lipsett et all.°, 
Maclean et al.*). Glucocorticoid insuf- 
ficiency is a prominent factor in many 
of these cases. In the absence of adren- 
ocortical insufficiency, this phenome- 
non has been shown to be related to 
water retention, usually subsequent to 
vasopressin administration ( Lipsett 
et al.®). Leaf et al’ demonstrated 
some years ago that urinary salt loss 
is a reversible concomitant feature of 
the water intoxication syndrome. Simi- 
lar syndromes have been noted in pa- 
tients with cerebral disease and again 
the etiology may be that of water in- 
toxication with renal sodium wasting 


recent 


*Supported by USPHS Grant #C-4423 
(98 '752 


Angeles 


being only a secondary manifestatior 


(Goldberg and Hiandler*, Schwart 
Tassel and Bartter™ 
As far as the authors know, tl 


syndrome. of hyponatremia associate 
with water intoxication and renal salt 
wasting has never been reported in at 
hypophysectomized patient who has 
been treated adequately with adren 
corticoids and who has not received 
vasopressin. It is such a case we wis! 
to report here. 


Case Report. M.R., a 58-year-old Cau 


sian woman underwent a left radical mast 
tomy for infiltrating intraductal carcino 
on July 21, 1959. Metastatic lymph ne 
were found in the left axilla at time of s1 
gery In November. 1959. severe persist 


back pain developed and a spontaneous ft 


ture of the 12th thoracic vertebra was d 
covered by roentgenogram. Conventional 
cobalt irradiation was applied, but p 


persisted and later Roentgen-ray 


revealed another spontaneous fracture of t 
9th thoracic vertebra. Despite th 
back brace and general supportive 
the patient’s course was downhill with sev: 
pain, anemia, vomiting, and weight loss. S 
was admitted to UCLA Medical Center 

March, 1960. The patient’s past history w 
that she had suffer 
accident 2% years pi 
to admission with a transient right hemiples 
The patient had undergone a total abdomit 
hysterectomy in 1944 for leiomyomata of t 
uterus 


examinati 


use of 


significant only in 


a cere bral vast ular 


Physical examination on admission revea 
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SERUM No 


DAYS 
“ is 20 22 24 a 2s 


mEq/ titer) 
| 
} 


CORTISONE INTAKE 


(mg/24 hrs 
| 
REMARKS | 
iv Metabolic 


vell developed, thin, pale, chronically ill 
in. Positive findings included an incom- 
tely healed left radical mastectomy incl- 
i grade IL harsh systolic murmur heard 
it the 4th intercostal space and marked 
lerness to palpation over the dorsal verte- 
with moderate limitation of uppel trunk 
ement due to pain 
iboratory examinations were as follows 
oglobin 10.4 packed cell volume 
and leukocytes of 7,700 with normal 
erential. Urinalysis was normal as were 
m electrolytes (serum sodium 136 mEq 
l Serum calcium was 4.4 mEq per 
phosphorus 1.9 mEq. per L., alkaline 
sphatase 11.5 K-A units, and 24-hour 
iry calcium excretion was 52.4 mg. Serum 
tinine was 1.3 mg. per 100 ml. and 
tiple determinations throughout the pa- 
t's hospital course revealed little variation 
1 this figure, with a maximum value of 
mg. per 100 ml. The BUN was 32 mg 
100 ml., the BSP retention was 6.6% at 
\inutes, and the total protein was 7.7 gm.4% 
32 om.% albumin and 45 gm.% 
ulin. A Hickey-Hare test was normal as 
a water load test, in which the patient 
ible to excrete 700 ml. of a 1000 ml 
r load in 4 hours with a drop of urine 
ific gravity to 1.002. The PBI was 4.0 ug. 
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studies on M.R 


ind the I uptake was 28.5% in 24 hours 
Roentgenograms revealed a normal chest and 
the fractures of Ty and 7 as well as a lytic 
defect in the right inferior pubic ramus 
On the eighth day of hospitalization under 
general anesthesia 4 yttriume. oxide beads 
totaling 9.6 mc. were implanted on each side 
of the pituitary gland by the stereotaxic pro- 
cedure of Rand’. Roentgenographic studies 
revealed satisfactory placement of the beads 
within the sella turcica. The patient tol rated 
the procedure well and was transfused, be- 
cause of anemia, with 2 units of whole blood 
She was given 50 mg. of cortisone acetate 
daily (Fig. 1 
were uneventful with the patient feeling well 
except tor a generalized headache. On the 
fifth postoperative day the patient complained 
of incre ised headache, weakne SS, tremulous- 


The first 3 postoperative days 


ness, nausea and vomiting. Vital signs were 
normal. Serum electrolytes revealed a mod- 
erate hyponatremia (120 mEq. per L.) and 
hypochloremia (86 mEq. per L.), with nor- 
mal potassium and CO.-combining power. 
The patient was given intravenous isotonic 
sodium chloride and placed on parenteral hy 
drocortisone hemisuccinate (Fig. 1.—ex- 
pressed as cortisone equivalent). The urinary 
output was adequate at all times. Within 


24 hours (day 14) the patient was asympto- 


( 
RINARY No 
No INTAKE 200} 
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matic and her serum sodium higher 
although still not normal (130 mEq. per L 
The patient then felt well and was to be 
discharged but on day 16 symptoms of nausea, 
tremulousness and weakness recurred. Severe 
hyponatremia was now present (serum 
sodium 109 mEq. per L.). The patient was 
again given increased amounts of hydrocorti- 
sone and hypertonic saline intravenously. On 
day 17 the serum sodium had risen to 118 
mEq. per L. and generalized edema _ was 
noted. The patient was found to have gained 
5 kg. since the day of surgery. Determination 
of blood volume using radioiodinated serum 
albumin on this date 6310 ml., 


was 


was com- 


pared to a predicted normal of 3500. Urinary: 


aldosterone® was less than 1 ug. per 24 
hours. At this point, a diagnosis of water 
intoxication seriously considered and 
fluids were moderately restricted and the in- 
take of sodium chloride increased to 12 gm 
per day. On this regimen, the patient grad- 
ually gained strength, a slow but consistent 
rise in serum sodium occurred and a diuresis 
was initiated. On day 23 the patient was 
given a 4-gm. sodium intake with fluids 
ad lib. She continued to improve with gradual 
rise in serum sodium and chloride to normal 
levels, loss of edema and decrease in all 
of her symptoms. A second radioisotopic de- 
termination of blood volume on day 24 was 
3000 ml.; the excretion of urinary aldosterone 
on that date was 1 ug. per 24 hours. During 
this period the patient received 50 mg. of 
cortisone orally per day. 

A water-load test performed on day 26 
revealed excretion of 950 ml. of an adminis- 
tered 1000 ml. load in 4 hours. Urinary 
specific gravities while on fluids ad lib. and 
a 4-gm. sodium diet ranged between 1.005 
and 1.016. After the initial diuresis, polyuria 
did not occur. 

Subsequently evidence of degree of hypo- 
physeal destruction was as follows: urinary 
gonadotropin fell from the preoperative level 
of greater than 40 mouse units to consistent 
postoperative levels of less than 5 mouse 
units; Is: uptake fell to consistently less than 
half the preoperative levels (6 weeks after 
operation, 8.4% in 24 hours); serum PBI 
fell to 3.5 wg. Diabetes insipidus has not oc- 
curred. Twenty-four-hour urinary aldosterone 
on an ad lib. diet was 2 ug., a low 
figure. 

The patient has done exceedingly well 
since discharge from the hospital. She has 
had consistent slow weight gain with absence 


was 


normal 


*(Normal value 2 to 23 ug. 
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of back pain and has resumed many house- 
hold activities. Her serum electrolytes hay 

remained within normal limits 
to have had at least 
an excellent subjective remission of her dis- 
a regular diet and has n 
restrictions or supplementations of fluids or 
salt. At no time has there been evidence of 
| to the 


consistently 


and she is considered 


She recelves 


central nervous system. 


Discussion. This patient presented 
an interesting and difficult manage- 
ment problem. The development of 
severe and symptomatic hyponatremia 
led initially to the diagnosis of a salt 
losing probably 
insufficiency, perhaps 
complicated by inadequate salt intake 
The treatment that was initiated ( in- 


( reased 


syndrome due to 


adrenocortical 


adrenocortical steroids and 


sodium chloride infusions) was_ rap- 
idly effective. The improvement was 
transient, however, and the symptoms 
and hyponatremia returned in a more 
severe form in a few days. It was then, 
after the appearance of edema and the 
discovery that the patient had gained 
a considerable amount of weight, that 
water intoxication was considered. The 
antithesis, diabetes insipidus, has oc- 
curred in 4 of 17 patients subjected 
by us to vttriuMgs hypophysectom 
Rand et al.*). Only diabetes 


insipidus occurs and the patient is 


when 


treated with vasopressin, have water 
intoxication and hyponatremia resulted 
after yttriumgs or surgical hypophy 
tomy in our series. 

Evidence that this patient developed 
water intoxication consisted of in- 
crease in weight and the development 
of edema and hypervolemia. Thus a 
primary renal salt loss is not an ade- 
quate explanation for the occurrence 
ot hyponatremia. At the same time, al- 
though not the primary event, inability 


to conserve sodium was indeed present, 
as evidenced by continued high levels 


per 24 hours) Performed at Bio Science Labs by method of 


Sobel et al., J. Clin. Endocrinol., 19, 1302, 1959. 
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of sodium excretion despite a low se- 
sodium concentration. 

Primary renal disease is not likely in 
this case considering the normal urine 
sediments and creatinine determina- 
tions throughout her hospital course. 
The patient was able to excrete a water 
load preoperatively as well as at the 
conclusion of the balance period, which 
further implies that the abnormal 
process was an acute and transient one. 

Adrenal insufficiency is most unlikely 
as a cause of the abnormality in this 
case. At no time during the postopera- 
tive period had she received less than 
50 mg. of cortisone or its equivalent. 
For much of the time during hospital- 
ization, her adrenal steroid replacement 
therapy was at much higher dosage 
levels (Fig. 1). 


rum 


Also despite improve- 


ment, diuresis was not produced by 
the increased steroid dosage. It is pos- 
sible, however, that her early improve- 
ment after the first episode of hypo- 


natremia was in part due to sodium 
retention engendered by the increased 
dosage of adrenal steroids. Another 
fact which supports the conclusion that 
the patient was not in adrenal insuffi- 
ciency was the normal water-load test 
performed at the conclusion of the 
balance period while the patient was 
receiving 50 mg. of cortisone. 
Vasopressin was not administered to 
this patient at any time postoperatively. 
It was discovered, however, that the 
patient was being encouraged to drink 
by the nursing staff, even when 
was not thirsty, and that she was, 
according to her intake and output 
chart, in positive water balance 
throughout the early postoperative pe- 
ri ay Unfortunately, the patient was 
ot weighed during this time. Follow- 
ing restriction of water and the addi- 
tion of sodium supplement to her 
diet, a diuresis occurred and the serum 
lium began to rise. The fact that this 
provement continued even when the 


she 
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supplementary salt was reduced from 
12 gm. to 4 gm. per day implies that 
water restriction was the major thera- 
peutic factor. 

The salt losing process was demon- 
strated by the extremely high sodium 
excretion, particularly following the 
initial hyponatremia episode when the 
serum sodium was below 120 mEq. per 
L.. Despite the large sodium intake, 
insufficient retained to 
counter the severe hypotonicity of the 
patient's serum except when large 
doses of adrenal steroids were admin- 
istered, similar phenomenon of salt 
wasting secondary to water intoxication 
and improved by steroid administra- 
tion has been well documented by 
Schwartz et al.''. The mechanism of 
salt losing is unknown but three con- 
tributory factors might well be in- 
volved. Firstly, it is well established 
that hypervolemia leads to a reduction 
in the secretion of aldosterone by the 
adrenal cortex (Bartter et al.’). Sec- 
ondly, hypervolemia results in an in- 
crease in glomerular filtration rate with 
a secondary increase in the filtered 
load of sodium. More speculative is the 
possibility that the renal mechanism 
for absorption of sodium may be im- 
paired when water intoxication is 
present. 


sodium was 


Our patient showed subsequent evi- 
dence that function of the adenohy- 
pophysis had been markedly impaired. 
In this connection, Dingman et al.’ 
recently reported several patients dem- 
onstrating hypoaldosteronism in panhy- 
popituitarism. One of their patients 
had breast cancer and had been treated 
by hypophysectomy. This patient de- 
veloped postoperative hyponatremia 
requiring both cortisone and mineralo- 
corticoid therapy, withdrawal of which 
precipitated mild adrenal crisis and 
depressed aldosterone excretion values. 
Two other patients with untreated post- 
partum pituitary necrosis also de- 
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102/756 The 
veloped hyponatremia and decreased 
urinary aldosterone _ levels 
adrenal crisis. These investigators con- 
cluded that there was preservation of 
sodium homeostasis in hypoaldosteron- 
ism by prote ctive or pote ntiating action 
of cortisone. These conclusions may be 
questioned in the light of our experi- 
ence. In our patient, hypoaldosteron- 
ism, as implied by decreased urinary 
excretion of 
despite 


during 


aldosterone, was prese nt 
superabundant 
adrenal replacement therapy. It is prob- 
able that aldosterone secretion in our 
patient was depressed because of the 
water intoxication and hypervolemia. 
Subsequent urinary aldosterone excre- 
tion was low normal on ordinary diet. 
Such a process may occur 
insufficiency where water 
impaired. ‘Although hypophysectomy 
has been shown to affect aldosterone 
secretion to a certain, probably slight 
degree, practically speaking it is of 
little importance in the management of 
hypophy sectomized patients ( Lipsett 
et al.®, Maclean et al.*, Pearson’ ). It is 
rarely necessary to treat hypophysec- 
tomized individuals with mineralocor- 
ticoids. 

The presence of serum hypotonicity 
accompanying relative urinary hyper- 
tonicity has been construed as strong 
evidence for inappropriate ADH secre- 
tion (Schwartz, Tassel and Bartter™ ). 
Such was the situation in our patient 
and an inappropriately excessive secre- 
tion of antidiuretic hormone (ADH) 
appears most likely as the primary 
explanation for her disorder. The cause 
of this inappropriate ADH secretion, 
particularly in an individual who has 


adequate or 


in adre nal 
excretion is 


ADDENDUM: Since the time of writing, we 


cases of water intoxication occurrng after hypophysectomy 
following transcranial surgical removal of the 
simple water restriction as the sole therapeutic measur 
conclusions regarding the occurrence of the syndrome in relation to hypophyseal surgery 
supports the probability that uncontrolled ADH elaboration may occur in response to trau! 


of the hypophyseal-hypothalamic area. 
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undergone hypophysectomy 


require 
It is conceivable that in 


elucidation. 
tation of the neurohypophysis led to 

transient, uncontrolled elaboration of 
\DH. This has not been described pr 
viously as a complication of implant 

tion hypophysectomy and it has not 
been noted in our other patients (Rand 
et al”). On the contrary, 


as Was pri 
viously mentioned, 


diabetes insipid 
one-fourth of 
patients subjected to yttriumy, implar 
tation 
oped minor reduction in posterior pitu 

tarv function; that is, abnormal Hicke\ 
Hare without symptomatic di 

betes insipidus. In this patient diabetes 
insipidus has not yet appeared. In th 
light of the fact that 


patients are undergoing hypophys« 


occurred in about oul 


and several others have dev: 


tests 


more and mo 
tomy tor various neoplastic and othe 
the 


elaboration 


clise 


\DH 


in mind 


possibility of excessi\ 


must also be kept 
and Conclusions. |. T! 


occurrence ot 


Summary 
transient, 
after hyp 
physectomy is de scribed in a patient 


symptomat 
hyponatremia vttriumogs 
who received adequate glucocorticoid 
medication and no vasopressin. 
The data support the conclusi 
that water intoxication was the pr 
mary event and that hyponatremia, In 
poaldosteronism, and urinary salt wast 
ing manifestations. 

3. It is suggested that the 
was caused by the inappropriate secre 
tion of 


were secondary 


disord 
antidiuretic 


hormone, possib 


related in turn to neurohypophys« 


irritation due to irradiation by in 

planted yttriumys. 

have observed and studied 7 entirely simi 
Interestingly, 2 cases appear 


pituitary All cases promptly 


feel, 


sponde d 


This, we adds weight to « 
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SUMMARIO IN INTERLINGUA 
Intoxication per Aqua post Hypophysectomia: Un Caso Inusual 


1. Es describite le occurrentia de un transiente hyponatriemia symptomatic 
post hypophysectomia a yttriumgs in un patiente recipiente un adequate medica- 
tion glucocorticoide e nulle v: asopressina. 

2. Le datos supporta le conclusion que intoxication per aqua esseva le eveni- 
mento primari e que hyponatriemia, hypoaldosteronismo, e perdita urinari de 
sal esseva manitestationes secundari. 

3. Es opinate que le disordine esseva causate per le secretion inappropriate 
le hormon antidiuretic, possibilemente relationate—de su parte—con un irritation 
neurohypophysee per radiation ab le implantate yttriumy, 


SUMMARIO IN INTERLINGUA 
(See page 766 for original article 
Correction de Responsas Erratic a Hypnoticos in Subjectos de Etates Avantiate 


in patientes de etates plus tosto avantiate, le administration de hypnoticos 
te evocar un excitation erratic. Le addition de phenyltoloxamina a secorbar- 
tal permitte le uso de un plus basse dosage del hypnotico, restringe le phase 
citatori, effectua un prompte e plus satisfacente somnio, e reduce le incidentia 
somnolentia procrastinante. Le combination de iste drogas in un sol tabletta 
sulta in un salve e efficace hy pnotico pro personas de eti ite avantiate, Ilo ha 
lle s significative effectos late ral. 
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THERE is enough clinical evidence 
to suggest that death from acute phos- 
phorus poisoning is mainly governed 
by the amount of the element absorbed 
from the gastrointestinal tract, ensu- 
ing early, when there results an over- 
whelming toxemia with anoxia of the 
cells of vital organs; and delayed, when 
the absorption is slow, or the amount 
ingested is small. Death always fol- 
lows a definite pattern with evidence 
of failure of the circulation. Once 
large amounts of the poison are ab- 
sorbed, the inexorable outcome is 
death. 

It appears as if death within the first 
12 hours invariably results from _pe- 
ripheral vascular collapse due either 
to the direct or indirect effect of the 
poison on the cardiovascular system. 
Death within 24 to 48 hours may en- 
sue from peripheral vascular collapse, 
but the clinical picture is frequently 
accompanied by signs of acute renal 
failure. Death within 48 to 72 hours 


may result from peripheral vascular col 
lapse or cardiac arrest, but renal and 
hepatic damage are invariably present 
Survival for 3 days or more is by itself 
a good prognostic sign, but death may 
result from a combination of hepatic, 
renal and cardiac failure. Death from 
hypoglycemia is infrequent and gen 
erally delaved after 2 days following 
the intoxication. 

These observations based on = an 
analysis of a large series of cases of 
acute phosphorus poisoning for suicidal 
intent ( Diaz-Rivera et al.2) has led us 
to explore the effect of the poison on 
the cardiovascular system with special 
emphasis on the electrocardiographi« 
alterations. This study is justified by 
the paucity of publications on this sub 
ject (Dathe and Nathan', Newburger 
Beaser and Shwachman* ). 


Material and Methods. From 1948 to 1958 
59 suicidal intents with yellow phosphoru 
were studied in 55 patients. The diagnosi 
was based on previously established criteri 


*Supported in part by Grant #H-4044, National Heart Institute, U.S. Public Health Service 


Bethesda, Maryland. 
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Diaz-Rivera et al.: ACUTE 
(Diaz-Rivera et al.2). careful clinical 
evaluation was made to eliminate concurrent 
or secondary cardiac disorders which may 


have altered the electrocardiographic pat- 
terns. 

The patients were otherwise physically 
healthy with ages ranging from 16 to 45 


years, of whom 35 were males and 18 fe- 
males. All ingested the element in the form 
of a rat exterminator known as “rat paste” 
or “electric paste,” sold in collapsible tubes 
in drug, grocery and hardware stores, with 
a net weight of 62.5 gm. and containing 
2.5% (1.57 gm.) of the element as such. The 
approximate amount of the poison ingested 
was determined by measuring the remainder 
in the containers brought in by relatives, or 
from reliable information obtained from the 
patients o1 members of their families. 
On the basis of this criterion, it was discovered 
that the approximate amount taken 
from 0.22 to 1.5 gm., and that 15 had in- 
gested 1.5 gm.; 23 from 0.75 to 1.4 gm.; 11 
0.39 to 0.74 gm., and 6 than 
0.38 gm. The amount of the poison ingested 
was unknown in 2 instances 
Water was employed as a 
instances, 


ck se 


varied 


trom less 


vehicle in 18 
alcoholic beverages in 15, and 
food in 10. The remaining 14 took the poison 
straight from the 
is. vehicles cake, 
like ) Prior to the 
tudies, gastric 


solid foods 
bread, and the 

electrocardiographic 
with large amounts of 
1:1,000 solution of potassium permanga- 
given to 52 patients; 34 within 
the first hour, 11 within 4 hours, and in 7 
iore than 6 hours after the poisoning. Seven- 


tube or used 


(cheese, 
lavage 


nate was 


teen suffered from nausea and vomiting and 4 
id diarrhea prior to the electrocardiographic 
tudies. 

[he temperature, pulse rate and_ blood 
pressure were carefully observed. Red and 
white cell counts and hemoglobin values, 

inalyses, fasting blood sugar, nonprotein 
nitrogen, and icterus indices were repeatedly 

ne. Serial electrocardiograms were done in 

) instances: within the first 24 hours in 21; 

iring the second day in 5; on the third day 

in one; during the fourth to eighth days in 9, 
1 after the eighth day in 3. 

Besides the gastric lavage the patients re- 
ved daily intravenoys infusions of 2,000 
4,000 ml. of 5% glucose in normal saline 
ition, and a high caloric diet was started 
soon as tolerated. Parenteral multivitamins 
re routinely given. 


Results. The electrocardiograms were 
iormal in 33, borderline in 3 and 
normal in 23 cases. Seventeen cases re- 
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vealed abnormal T-waves consisting of 
either lead 1 or leads 
V4-V6, or both, or marked, discordant 
flattening in these leads with subse- 
quent recovery. Seven of the tracings 


inversion in 


showed more than one alteration con- 


TABLE 1.—SUMMARY OF ALTERATIONS 
IN THE ELECTROCARDIOGRAM IN 
33 CASES OF ACUTE PHOSPHORUS 
POISONING 
Abnormal P waves 9 
Prolonged P-R interval l 
Right Bundle Branch Block ] 
Delayed Intraventricular Conduction 1 


Prolonged Q-T interval 6 
Ventricular Fibrillation 
Nodal Rhythm 

Low Voltage of QRS 
Abnormal S-T segments 
T wave changes 
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Fig. 1.—Electrocardiographic alterations on 
a 19-year-old male admitted 1 hour after the 
ingestion of 1.5 gm. of yellow phosphorus 
diluted in rum 


sion. The electrocardiogram is 


He died 3 hours after admis- 

indicative of 

ventricular tachycardia. The heart was normal 
on postmortem examination. 


- 
’ 
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sisting of prolongation of the Q-T inter- 


val as well as T wave changes in 3; 
S-T segment and T wave alterations 
in 2; a nodal rhythm with T wave 


changes in 1, and prolongation of O-T 
interval and significantly low voltage of 
the QRS complexes in one. A shifting 
pacemaker, 
tricular 


unifocal premature ven- 


doubtful T 


changes were observed in the border- 


beats and wave 
line tracings. Bradycardia was evident 
the ab- 


(Table 1 


in 3 of the normal and 5 of 
normal electrocardiograms 
(Figs. 1 to 3 


4 
; 
+ 


Fig. 2. ~Electrocardiographi alterations on 
a 20-year-old colored male admitted to the 
hospital 15 minutes after the ingestion of 1.5 
em. ot yellow phosphorus His stomach was 
amounts of 
solution His 
blood pressure on admission was 96/60, soon 
not obtainable, with death from peripheral 
1 hours after admission. Ne 

heart, a fatty liver 
and atrophy of the cerebral cortex. The trac- 

ing is indicative of ventricular fibrillation 


lavaged with undeterminded 


1:1000 potassium permanganate 


vast ular ( ollapse 


ropsy revealed a normal 


No correlation could be established 
between the electrocardiographic find- 
ings and the age, sex, blood pressure 
levels, the hemoglobin values, vomit- 
ing, diarrhea and the vehicle utilized 
for the ingestion of the poison. How- 
ever, there seems to be some correla- 
tion of the recorded abnormalities with 
the amount of poison ingested. Thus, 
definite electrocardiographic abnormal- 
ities were noted in 11 of the 15 pa- 
tients who ingested 1.5 om. of the 
element; in 13 of the 23 who ingested 


0.75 to 1.4 5 of the 1] 


gm.; in who 
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ingested 0.39 to 0.74 gm., and in 2 of 
the 6 took than 0.38 gm 
(Table 2). These observations tend t 


who less 
suggest that the electrocardiographic 
alterations are mainly governed by th 
quantity ingested and the proportional 
amount absorbed from the gastrointes 
tinal tract, and that the early develop 
ment of these abnormalities may serve 
to measure the severity of the intoxi 


cation 

TABLE 2.—CORRELATION OF ELE(¢ 
FROCARDIOGRAPHIC ALTERATION 
WITH THE AMOUNT OF YELLOW 
PHOSPHORUS INGESTED 

\) une 
Pi rus Border 
m Cases Abnormal line 

Less than 0.38 6 9 (33% 

0.39 to 0.74 1] 5 (45%) 

0.75 to 1.49 23 13 (56%) 9 

1.5 1O (67%) ] 


\ definite correlation was established 
between the electrocardiographic ab 
and the indices 
Table 3). Thus. it seems plausible ti 
that the degree of hepatic 


normalities icteric 
assunie 
renal, and mvocardial involvement is a 
reflection of the amount of phosphorus 


absorbed ( Table 4). 


rABLI $—CORRELATION OF THI 
ICTERIC INDEX WITH THE ELE¢ 
PFROCARDIOGRAPHIC ALTERATIONS 

Icteric Index Border 
Unit Cases Abnormal line 
0-7 17 9 (53%) 9 
S—15 15 6 (40%) 0 
16—-14 13 10 (80%) 0 

rABLI $—CORRELATION OF AZ 


rEMIA WITH THE ELECTROCARDIC¢ 
GRAPHIC ALTERATIONS 


Highest NPN Borde 
mg./100 ml Cases Abnormal line 
10 or less x0 13 (43%) 9 
11 to 69 14 12 (86%) 0 
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3.—Electrocardiograms of a 3l-year-old chronic alcoholic who ingested an unknown 

iount of rat paste during one of his frequent sprees. There is evidence of transitory myo- 

rdial damage attributable to the effects of the poison on the myocardium. Note the serial 

ctrocardiographic alterations mainly dominated by T waves changes with improvement 
after the 13th day. 
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In 18 of the serial electrocardio- 
graphic studies, 8 were abnormal from 
the outset while in 10, the alterations 
were delayed. Twenty-two of the 41 
tracings taken during the first day of 
illness were abnormal, 2 were border- 
line and 17 appeared normal. Four of 
the 5 examined on the second day, 
and 7 of the 13 on the third day were 
abnormal (Table 5). These observa- 
tions tend to that the toxic 
effect of yellow phosphorus on the 
myocardium may be delayed either by 
slow or diminished absorption from the 
gastrointestinal tract. 


indicate 


TABLE 5.—THE RELATIONSHIP OF 
THE DURATION OF POISONING AND 


THE INITIAL ELECTROCARDIO 
GRAPHIC STUDY 
lime Border 
(Days Cases Abnormal ling 
l 1] 22 2 
2 > 
3 
1-7 9 
8-10 3 2 


Electrocardiographic abnormalities 
consisting of ST and T wave changes 
were recorded in 4 of 
with abnormally high serum calcium 
values but no shortening of the OT 
interval was present. Twelve patients 


the 6 patients 


The American Journal of the Medical Sciences + 


PARAMIE 


June, 1961 


showed a high serum phosphorus with 
definitely abnormal electrocardio- 
grams and one borderline tracing. The 
possible relation of these electrolyte 
with the 
findings of 


electrocardio- 
these limited 
samples remains unassessed. By the 
same token, the phenomenon of hyper- 
calcemia in the presence of normal o1 
high serum phosphorus remains un- 
explained. 


clisturbances 


graphic 


Of the 
9 deaths, 6 occurred within the first 
27 hours and the other 3, on the third, 
fifth and thirteenth days after the in 
the respectively 
Death was attributed to peripheral vas- 
cular collapse in 7, to hepatic coma in 
one and to hypoglycemia in the other. 
lt was interesting to observe that 
there were 6 abnormal and one border- 
line tracings among 
(Table 6 

Necropsy was performed in 3 cases. 
\ definitely abnormal electrocardio- 
gram with marked ST depressions was 
encountered in a patient (Case 12) 
{8S hours after the the 
poison and in whom the postmortem 
revealed fatty degenera- 
the myocardium. The electro- 
cardiogram as well as the postmortem 


The mortality rate was 16%. 


gestion of poison 


these patients 


ingestion of 


examination 
tion of 


findings were normal in the other pa- 
tient (Case 5). Ventricular tachycardia 


TERS IN FATAL CASES OF 


PHOSPHORUS POISONING 


TABLE 6—VARIOUS CLINICAL 
Time Lavage 
Dose hrs. after Death 
Case No mg.ofP) ingestion hrs 
5 375 05 13 
6 750 l LO 
ll 750 2 10 
12 250 7 67 
20 750 l 13 days 
36 750 0.5 27 
52 1,500 days 
54 1,500 l 1 
55° 1,500 l > days 


°Hypoglycemia, severe 


Time EKG 


Icteri after ingestion Result 
Index NPN hrs EKG 
6.3 37 Normal 


L.5 
15 Normal 
2 Borderline 


48 Abnormal 

13 14 24, 48, 216, 264 Abnormal 
18 Abnormal 

6 24,72,120 Abnormal 
Abnormal 

24, 48,120 Abnormal 


Diaz-Rivera et al.: 


preceded death Case 54 (Fig. 1) 
and in whom the myocardium was nor- 
mal on postmortem examination. 
COMMENT. When certain 
taken by man either by accident, or 
for therapeutic, suicidal and other pur- 
poses are improperly detoxified or 
completely eliminated, 
tations pointing to disturbances of 
cardiovascular function super- 


vene with, or without detectable patho- 


poisons 


in- 
toxic manifes- 


logical alterations in the heart and 
blood vessels. Frequently, mention is 
made of the toxic effects of digitalis, 
quinidine, potassium, the antimonials 
(fuadin, anthiomaline and _ tartar 
emetic) (Diaz-Rivera et al.*), but 


rarely of yellow phosphorus. 

Yellow phosphorus is a powe ful pro- 
toplasmic poison (minimum lethal 
10 mg.) which can produce 
serious hepatic, cerebral, renal and car- 
diovascular impairment, with death 
from circulatory failure in the majority 
of instances, and which is c: ipable o of 
producing electrocardiographic altera- 
tions. 

An analysis of the data pertaining to 
the alterations in the cardiovascular 
system gathered from the study of 53 
cases of acute phosphorus poisoning for 
suicidal intent would tend to indicate 
that intoxication with yellow phos- 
phorus carried a high mortality (16% 
in this series), and that the most im- 
portant prognostic factor is the amount 

{ the poison ingested and the rapidity 
t its absorption. This is evidenced by 

e higher mortality among those who 
mrs the poison in a liquid vehicle, 
specially with alcoholic beverages 
ivoring its rapid absorption. It seems 
s if early gastric lavage and early 
miting may have been protective 
mong those patients who ingested 
oses of 0.78 gm. or less. For larger 
ioses the prognosis is grave even when 
he stomach is emptied spontaneously. 
mong the latter, shock, as demon- 


dose. 
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MAN 


strated by low blood pressure levels, 
points to an early death. This phenome- 
non was also observed among. those 
fatal from smaller amounts of 
the poison in whom death is generally 
preceded by failure of the circul: ation. 

It must be emphasized that the great 
majority of the cases of acute phos- 
phorus poisoning die before the advent 
of a clear-cut clinical picture of hepatic 
damage, but the rapid onset of clinical 
jaundice is a very 


cases 


serious prognostic 

sign in the majority of instances. How- 
ever, since this phenomenon depends 
upon the amount of the element in- 
gested, the appearance of jaundice after 
the third day is generally of little prog- 
nostic value. 

It must be re-emphasized that the 
most valuable signs of impending death 
are the early onset of shock and coma, 
especially when these are preceded by 
severe restlessness, delirium and _ toxic 
y resulting from an overwhelm- 
ing toxicity of the cells of the central 
nervous system (toxic encephalitis ) 
(Diaz-Rivera et al.*). Death may be 
produced by uremia if azotemia ap- 
pears after the intoxication. If 
the retention of nitrogenous waste 
products is delayed after the third day, 
recovery is the rule. Whether the renal 
damage results from the direct effect 
of the poison or from the severe hemo- 
dynamic alterations so frequently ob- 
served among these patients remains 
a moot question. the latter 
is the favored mechanism to explain 
the rapid onset of uremia terminating 
in death. Hypoglycemia may lead to 
death within 12 to 24 hours, but it is 
generally observed 2 days after the 
ingestion of the poison. This phenome- 
non may be indicative of extensive 
liver damage. 

It was evident that death within the 
first 12 hours results from acute periph- 
eral vascular collapse due to either a 
direct or indirect effect of the poison 


insanity 


early 


Hx wever, 
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Death 
within 24 to 48 hours may be due to 
peripheral vascular collapse, but the 
clinical picture may be accompanied 
Death 
within 48 to 72 hours may result from 


on the cardiovascular system 


by signs of acute renal failure 


peripheral vascular collapse or ventric 
ular fibrillation, but signs of renal dam 
age are present. Survival for 3° days 
or more is a sign of good prognosis 
but death may still result from a com 
bination of hepatic, renal and cardiac 
failure 

The intensification of symptoms 
after 48 hours observed among those 
who ingested smaller amounts of the 
poison remains unexplained. It seems 
clear to us that the mechanism of death 
in acute phosphorus poisoning is mainly 
amount 


governed the absorbed 


death supervening early when there 
results an overwhelming toxemia with 
anoxia of the cells of vital organs; and 
delayed, when the absorption is slow 
or the amount ingested small, but al 
ways following a definite pattern, with 
death from failure of the circulation 
( Diaz-Rivera et al 

As demonstrated by the data col 
lected from studies on the electrocar 
diographic changes, it is evident that 
vellow phosphorus may produce exten 
sive damage to the myocardium. When 
reversible, these alterations may per 
Since this 
a powertul protoplasmic 
poison it may be assumed that the 


sist tor 3 weeks or longer 


element is 


electrocardiographic changes may re 
sult from a direct action on the mvo 
cardium. The early deaths from ven 
tricular fibrillation may well substanti 
ate this assumption However, it seems 
to us that in some instances the effect 
of the poison in the peripheral circula- 
tion (peripheral vascular collapse ) may 
deprive the heart) of an adequate 
venous return, with a decreased car 
diac output and hence, a decreased 


coronary blood flow resulting in an 
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extremely severe myocardial ischemia 
leading to death 

Whether toxic products arising from 
the extensively damaged liver, kidney 
brain, and other organs play a_ rol 
in the production of the electrocardio 
graphic alterations remains to be de 
termined. However, it must be empha 
sized that the liver is heavily infiltrated 
with fat as early as 6 hours after a 
serious intoxication rendering its de 
toxifving functions inadequate (Diaz 
Rivera et al2). By the same token it 
s assumed that the renal function is 


markedly 


COLTS ot illness 


altered from early the 
It must be empha 
sized that the higher incidence of elec 
trocardiographic alterations were ob 
served among those with the highest 
nonprotemn 
icterus indices 


evere degree of toxic mvocarditis, ac 


nitrogen retention and 


The possibility ot a 


companied by extensive toxic hepatitis 
nephritis and encephalitis may be a 
simpler explanation. This is best illus 
trated by the rapid appearance of ele 
trocardiographic changes within the 
first 24 hours following the ingestion of 
the larger amounts, and their appear 


ince delaved with smaller doses of the 


No corroborative laboratory data is 
preset 


Cu 


to suggest the role of hypo 
veemia, -or the alterations in the 
serum potassium, calcium, phosphorus 

magnesium in the production of the 
electrocardiographic alterations in this 
s mpl It seems that in view of the 
recognized cardiac anatomopathologi 
cal alterations directly caused by vellow 
hosphorus, these may represent the 
ain governing factors in the produc- 
tion of the abnormalities in the electro- 

liogram. These mvocardial changes 
whenever marked may be incompatible 
wit] in adequate function 
a low cardiac 


cardiac 
eading to death from 


> 
output or serious alterations in cardiac 


nt 
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Summary. An analysis of the electro- ventricular fibrillation are manifesta- 
( irdiographic findings in 55 patients tions of grave significance, with early 
who had 59 suicidal attempts with death from the direct effect of the 
vellow phosphorus revealed significant poison. It seems plausible to assume 
ibnormalities in 33 consisting of pro- that death follows a definite pattern 
longation of QT interval, ST and T with failure of the circulation as the 
wave Changes, abnormaiities in rhythm — most important governing factor. Serial 
and low voltage of QKS complexes. electrocardiograms are indicated in 
Borderline tracings were encountered every instance since transitory altera- 
in 3 additional cases. The incidence — tions frequently appear even among 
of electrocardiographic abnormalities — those who recover. This procedure may 
was directly proportional to the amount — in some instances represent a v: aluable 
of phosphorus ingested and to the aid in the prognosis of this form of 
ystemic manifestations of the poison- intoxication 
ing. Peripheral vascular collapse and 
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SUMMARIO IN INTERLINGUA 
Alterationes Electrocardiographic in Acute Invenenamento in le Homine 


n analyse del constatationes electrocardiographic in 55 patientes—represen- 
ute un total de 59 essayos de suicidio per phosphoro jalne—revelava significative 
iterationes in 33 casos. Istos consisteva de prolongation del intervallo QT, 
terationes del undas ST e T, e anormalitates de rhythmo e de bassessa de 
voltage in le complexos QRS. Registrationes de anormalitate marginal esseva 
vate in 3 casos additional. Le incidentia del anormalitates electrocardiographic 
esseva directemente proportional al quantitate de phosphoro ingerite e al mani- 
festationes systemic del invenenamento. Collapso vascular peripheric e fibrillation 
ventricular es manifestationes de grave signification, con morte precoce ab 
lc cffecto directe del veneno. I] pare plausibile supponer que le morte occurre 
sccundo un definite schema de eventos, con disfallimento del circulation como 
lus importante factor dominante. Electrocardiogrammas serial es indicate 
mne caso, proque alterationes transitori occurre frequentemente mesmo 
r illos in que le patiente se restabli. Iste mesura representa in certe casos 
itile adjuta in le prognose de iste forma de intoxication. 
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CORRECTION OF ERRATIC RESPONSE TO HYPNOTICS 
IN ELDERLY PEOPLE 


By Wes.ey W. Bare, M.D. 


PHILADELPHIA 


(From the Methodist Home for the 


Ir is a common observation that hyp- 
notics may cause erratic action in the 
elderly patient and in children. Excite- 
ment, confusion, and stimulation may 
occur instead of the desired sleep. One 
possible explanation is that the erratic 
effect is related to interference with the 
highly integrated cortical control func- 
tions prior to the intended hypnotic ac- 
tion on the periventricular sleep centers 
in the brain. Such an interference is 
likely to be manifested more readily 
when the cortical functien is not yet 
fully established, as in the young, or 
when it is beginning to fail, as in the 
old and presenile. If this assumption is 
correct, the undesirable excitation phase 
might well be reduced or eliminated by 
the addition of a tranquilizer. The latter 
could offset the loss of cortical person- 
ality control temporarily induced by 
the hypnotic. We have tested this in a 
group of truly old patients. The results 
are presented in the following report. 

Materials and Methods. parrents. The 
Methodist Home for the Aged in Philadelphia 
is a place of residence for approximately 250 
aged persons for the remainder of their lives. 
It proved to be ideal for this type of study 

Since each guest is assured adequate car 
until he dies, worries about the future ar 
minor. Otherwise, all of the insecurities seen 
in the elderly person are manifested here. 
Depression, confusion and anxiety are fre- 
quent, and not a day goes by without several 
people complaining of inability to sleep. In 
this group, particularly with the high inci- 
dence of cerebral vascular disease, psycho- 
therapy and the like are impractical. Conse- 
quently, there is a frequent need for hypnotics 
at night. 


PENNSYLVANIA 


Aged, Philadelphia, Pennsylvania 


The study was carried out on 52 patient 
who complained of inability to sleep The 


youngest studied was 72: the oldest 97. A 


total of 168 records were kept on the 52 pa 
tients, each record covering a 24-hour perio 

DRUGS Three se parate preparations wer: 
used. The first was a tablet containing 100 
mg. of secobarbital; the second was an ident 
cal tablet containing 60 mg. of secobarbit 
ind 100 mg. of phenyltoloxamine®; the thir 
Was a placebo 

Secobarbital was chosen for two reason 


First, it is one of the most commonly pre 
hypnotics. Second, its rapid actior 
makes it suitable for study of the early effect 
of barbiturates 

Phenyltoloxamine was used in the combina 
tion tablet as the tranquilizing 
is an antihistaminic of the diphenhydramin 
Benadryl well 
quilizing action and absence of hypnotic a 


moiety It 


type with documented tran 
tion in the dosage employed (DiMascio and 
Rinkel*, Klerman et al.3, Sainz*). As it potet 
tiates barbiturates (Avakian!), the 
in the combination was reduce 


cobar 
bital dosage 
from 100 mg. to 60 mg 

Comparison with placebo was necessary, a 
even an inert substance will produc e a certan 
amount of improvement merely by the power: 
of suggestion 

METHOD. A strictly alternating basis w 
followed. The _ tablets identical a1 
coded so that the attending personnel di 
not know which drug was being given. Onl 
those patients who complained of an inabilit 
to sleep were included in the study. At hall 
hour intervals after administration of the dru 
each patient was observed by the physicia 
on service and records kept with regard 
the presence or absence of sleep, restlessnes 
around, noisiness, and 
On the following morning the same physici 
evaluated each patient for evidence of hea 
ac he 


were 


thrashing coherenc 


disturbance, paresthesias, and any other ind 
cation of “hangover.” Each person’s opinic 
of his night’s sleep was also recorded. Aft 


*Supplied as Hyptran by Wampole Laboratories, Stamford, Conn. 


(112/766 


drowsiness, nausea, nervousness, visu 


tr 
il 
{ 
e 
b 
a 
S( 
th 
a 
th 
tl 


Bare: 


24-hour record it was 


filed and at the conclusion of the investigation 


completion of the 


the code numbers of the drugs were broken 
and the results compared. 


Results. Table 1 shows the data cov- 
ering the time of falling asleep. Thirty- 
eight patients (74%) receiving secobar- 
bital were asleep within 90 minutes, 
and 14 (26%) were not. Of the latter 
group, several dropped off to sleep 


TABLE 1 


Secobarbital 
100 mg 


No. 
Asleep in 30 minutes 28 54 
Asleep in 30-60 minutes 7 14 
Asleep in 60-90 minutes 3 6 
No sleep 14 27 
TABLE 2 


Secobarbital 
100 mg 


No. % 
Sicep satisfactory 16 88 
Sleep unsatisfactory 6 12 


sometime later during the night, but 
this cannot be considered as sleep in- 
duced by the barbiturate. In the same 
time period (90 minutes), 48 patients 


(92°), who received the combination 
wi asleep, and 4 (8%) remained 
awake. Of the patients who received 


the placebo, 34 (65%) were asleep 
Within 90 minutes; 18 (35%) remaining 
awake. The differences among the 
three groups are statistically significant. 

he average length of sleep induced 
by secobarbital (100 mg.) was 5% 


FALLING 
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PEOPLE 113 767 
hours; by secobarbital (60 mg.) plus 
phenyltoloxamine it was 74 hours; and 
with the placebo it was 5 hours. 
Table 2 shows the patient's opinion 
of sleep after use of the various drugs. 
Administration of a hypnotic decreased 
the incidence of unsatisfactory sleep. 
Six (12%) of those who received seco- 
barbital had unsatisfactory sleep, and 


only 2 (4%) of those who received the 


ASLEEP 
Secobarbital 60 mg 
plus 
Phenyltoloxamine 
100 mg Placebo 
\ ) No « 
63 19 36 
13 25 10 19 
2 j 5 10 
18 5 


PATIENT'S OPINION OF SLEEP 


Secobarbital 60 mg. 


plus 
Phenyltoloxamine 
100 mg Placebo 
No No. q 
50 96 29 57 
9 4 23 43 


combination tablet felt that they had 
not slept well. 
Table 3 shows the incidence of initial 
stimulation and excitement. Secobar- 
bital produced reactions that were con- 
sidered as stimulation in 9 (17%) of 
the patients. The combination tablet 
produced such reactions in only 4 (8%), 
and 8 (16%) of those who received 
placebos were restless or excited. One 
might conclude that secobarbital is not 
much more likely to cause excitability 
than an inert substance. Nevertheless, 
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the fact remains that in 17% of these 
elderly persons secobarbital either stim- 
ulated or failed to relieve existing exci- 
tation from whatever other cause. The 
addition of phenyltoloxamine to the 
barbiturate decreased this incidence by 


half. 
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addiction or habit formation develops 
\ complete blood count and urinalys 
were performed on all patients at t] 
of the study all 
within normal limits. 


conclusion and Wel 


Summary and Conclusions. The «a 


ministration of hypnotics may cau 


rABLI OF SLEEI 
S irbital 601 
ole 
100 m lOO n Pla 
\ \ \ 
Restless, noisy, excited, 
and the like Ss 
TABLE 4.—CONDITION OF PATIENT THE FOLLOWING MORNING 
S hital 60 m 
plu 
Secobarbital ] ult mir 
100 meg LOO} Pla 
\ \ \ 
Drowsiness, “hangover” 17 12 7 


The incidence of “hangover” on the 
following day shown in Table 4. 
With secobarbital 100 mg.. despite its 
relatively short action, headache, nau- 


1S 


sea. drowsiness. or other late symp- 
toms were reported in 9 (17%) of the 
patients. With the secobarbital-phenyl- 
toloxamine combination this incidence, 
6 patients (12%), was not higher than 
that incurred while the patients were 


i\ddition of phenyltoloxamine to sec 


erratic excitation in aged patients 


barbital permits a lowered dosage 
the the 
phase; allows for a prompt, more sati 


hypnotic; curbs excitaton 
factory sleep; and lessens the inciden¢ 


of TI 


combination of these drugs in a sing 


hangover the following day 


tablet is a safe and effective hypnot 
for the elderly, and is without signif 


on placebo (13%). No case of either cant side-effects 
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| \IPRESSIVE advances in the knowl- The oldest recognized clinical sign 
s] relating to the interrelationships which prompted earlier investigators to 
t of normal maternal and fetal thyroid suspect that there was an alteration in 
7 tunction have been made in recent the thyroid function during pregnancy 


Similarly a number of factors, was enlargement of the thyroid gland®: 
tic and acquired, which alter these *"'®!, Reports of alterations in other 
ictions with resulting thyroid ab- parameters of thyroid function during 
nality in the newborn, have been pregnancy have followed these early 
dated. The purpose of this paper clinical observations. 


present a pertinent review of these An increase in the basal metabolic 
ributions. rate during pregnancy was first de- 
[YROID FUNCTION PREGNANCY. scribed by Magnus-Levy*®. Numerous 


his work has been supported by a grant ( A-4332) from the National Institutes of Health, 
H.S 


115/769) 


116.770 

investigators over the past 50 vears 
have confirmed these observations*. An 
elevation of the circulatory level of 


thyroid hormone, serum protein bound 
iodine (PBL) and butanol extractable 
(BEL) 
istic of pregnancy! 

Alterations in the | uptake by the 
thyroid are controversial. Elevated up 


iodine seems to be character 


takes with a more rapid conversion to 
a protein bound form of the incorpor 


ated iodine have been reported 
‘4 However, other investigators have 
pointed out that in humans and in ex 


uptake dur 


is elevated only as com 


perimental animals the 1, 
ing pregnancy 
pared to the values obtained during 
the puerperium and that the low thy 
roidal postpartum uptake may have 
been due to an increased accumulation 
of by the mammary 
Furthermore the 
lino and Greer™', in the rat, indicated 


recent findings ot 
there is no increased utilization of thvy- 
roid hormone during pregnancy, since 
the amount of thyroxine required to 
prevent propylthiouracil-induced goiter 
or to depress radioiodine uptake was 
both 


pregnant rats. 


similar in pregnant and non 


Persani et al have recently re- 
ported a marked 


trophic hormone (TSH 


elevation of thvro 


levels in preg 


nancy. 

FACTORS AFFECTING PLACENTAL TRANS 
FER OF PITUITARY AND THYROID HOR- 
MONES. Protein Binding of Thyroxine 


An explanation for the paradoxical 
finding in normal pregnancy of an ele- 
vated protein bound iodine, without 
evidence of hyperthvroidism, was af- 
forded by the demonstration in extra- 
cellular fluid of specific protein moieties 
which reversibly bind thyroxine. At 
least three proteins which bind thy- 
roxine have been identified by electro- 
phoretic techniques in several alkaline 
buffers: Thyroid binding globulin 
(TBG) with an electrophoretic mobil- 
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ity between alpha | and alpha 2 glob 
lin, a pre-albumin fraction (TBPA 
and albumin. TBG accounts tor mos 
thyroxine 


transport at phy siologic: 


concentrations. Albumin normally ha 


little thyroxine associated with it and 


is therefore of little significance’: 
The TBPA 


qu stioned since it is sensitive to but 


role of has bee 


ter composition in vitro and may not 


correspond to the in vivo situation 
So far, quantitation has been achieve 
by indirect methods with results ey 
concentration ¢ 
than of 


he nature of the binding is such th 


pressed in terms of 


binding sites rather protei 


thvroxine on one site is readily ey 
changeable with thyroxine on other 
sites or with added thvroxine!**;"*". A 


though the concentration of tree thy 
roxine is too low to be measured direct 
ly (with an estimated relative value « 
0.06% of total 


lieved to be in equilibrium with th: 


it is be 


bound thyroxine. Most methods whic! 
reflect the thyroxine-binding capacit 
of serum protein, and presumably fr 
thvroxine, depend on the concentratio1 
ot unoccupied binding sites. Measure 
ment of the fractional uptake of radi 
triiodothyronine by 
ion exchange resins®? from plasma 
commonly used. 

Spec ies differences in thyroxine bin 
TBP 
in a number of laboratory animals 
rhe has TBP similar to ma 


whereas the rat has only one peak 


ing proteins have been four 


monkey 


the albumin zone. The qualitative 
terations in the rabbit are especial 
The TBP of adi 
rabbits is found between albumin a 
| globulin. In the 25-day-o 
fetus, binding activity is in a 
peak between the alpha 2 and be 
globulin, and in a mixture of adult a1 
fetal TBP, the latter has a_ bindir 
power one third that of the adult TB 
By 28 days they are nearly equal. 
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man, the 


maternal-fetal partition of 
serum thyroxine can not be 
in vitro because TBP in the 
fetus is indistinguishable from that in 
adults. However, the thyroxine bind- 
ing capacity of TBP in serum of the 
human fetus at the 15th week is much 
lower than in maternal serum, and to 


this extent findings in rabbits apply to 
114 


studied 
human 


humans 

Alterations in thyroxine binding by 
serum protein was first looked for in 
pregnant women because of the ele 
vated PBI in the absence of hyper- 
thvroidism. TBG 
in pregnancy 
briefly into the 


24 times 


increases verv early 
and elevated 
puerperium. A rise to 
normal has 


remains 


found as 
month of 


been 


early as the second gesta- 


9,128 152, 

keeping with the TBG measure- 
ments were the findings of a depressed 
erythrocyte and ion exchange resin up- 
take of 
and of a 


tion’ 


decreased rate of 
radiothvroxine**. Of 
that women 
with inevitable abortion do not have an 
elevated PBI and TBP capac ity char- 
— of normal 

Ingbar has demonstrated that there 
TBPA during preg- 
that after 
This decrease 


dialysis of inter- 


est are the observations 


is not an increase i 
nancy in the “ain bi but 
delivery there is a fall. 
in 1 BPA seems to occur with any stress- 
ful situation such as surgery or febrile 
Increases in PBI and 
TBP similar to those found in normal 
pregnancy 


are induced by administra- 
tion of large doses of estroge ns to nor- 
mal subjects and to patients with 
treated myxedema and with treated 
These find- 
ings suggested that increased TBG 
capacity in pregnancy is a result of 
estrogen secretion and that the in- 
creased PBI is secondary to the change 
in TBG. Elevations in thyroxine-bind- 


ing protein capacity have also been 
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and in liver 
instances of ele- 


found in hypothyroidism'™ 
Familial 
vated serum PBI levels with increased 
TBG capacities have 
in presumably normal individuals* 
\ decreased PBI concentration and 


disease 


described 


0,48 


been 


1 capacity have been observed 

and in individuals re- 
ceiving androgen* and salicylate’. The 
latter demonstrated to interfere 
with binding of \ The op- 
posite of the paradox seen in 


a normal man! 


was 
thyroxine**. 
normal 
pregnancy exists in nephrosis, in which 
the absence of myxedema with a low 
PBI is attributed to the 
thvroxine-binding 


finding of low 
activity otf TBP 
which mav be associated with the pro- 


found renal losses. of plasma pro- 


During pregnancy studies in humans, 
the TBG umbilical 


blood and newborn 


capacity in cord 
blood of 
was found to be increased compared to 
the TBG capacity of normal adults, 
but was not as high as in the 
at Marks et al.” 


served in full-term and premature new- 


infants 


mother 
have ob- 


borns an increased erythrocyte uptake 
of radioiodine-labeled triiodothyronine 
falls to the at 6 to 
9 weeks of age. Increased uptake of Ts 
is even more pronounced and prolonged 
in prematures. In full term infants 
Spafford et al. found that the 
uptake increased to a peak on the 2nd 
dav of extrauterine life. 


which adult range 


The significance of protein binding 
regard to maternal 
to the fetus, and 
ultimately to peripheral metabolism of 
the hormone in appears to be 
related to the rate-limiting influence 
which accompanies the alterations 
cited. 

Placental Barrier. The role of placen- 
tal transfer of pituitary thyroid 
hormones from the maternal to the 
fetal circulation and its relation to fetal 
thyroid development has received con- 


of thvroxine in 
transfer of thvroxine 


each, 


and 


i 
rot 
{ 
i} 
hat 
\ 
ic] 
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1952, 


and Young'*® demonstrated in thvroi- 


siderable attention. In Peterson 
dectomized pregnant guinea pigs that 
neither endogenous nor exogenous TSH 
crossed the placenta to the fetus. How 
ever, propylthiouracil given to the preg- 
fetal 
hyperplasia that could be inhibited by 
thy- 
roxine, indicating placental transfer of 


nant animal induced thvroid 


concomitant administration — of 


both substances. Knobil and Josimo 
and Sobel et al."*! similarly have 
that 


ronine crosses the placenta in rats but 


vich 


shown thvroxine and_ triiodothy- 


these studies give no indication of the 
Nataf et found 
that within 2 hours after 


rate of transter. 
an injection 
of radiotriiodothyronine into pregnant 
rats, the concentration of radiotriiodo 
thvronine in the fetal serum was nearly 
in equilibrium with the maternal se 
rum. The concentration of radiothvrox 
ine and triiodothyronine injected into 
late pregnancy was 
the fetal atter 
ts hours than that in the mother’s se- 
rum. These results indicate a marked 


guinea pigs in 


much lower in serum 


species difference in placental transter 
of thyroid hormones. If the placenta is 
impermeable to TBP but permeable 
then 
proportion of circulating hormone will 


to free thvroxine only a small 
be available for exchange. The parti- 
tion of thvroxine between mother and 
fetus would depend on the relative 
concentration and affinities of thvrox- 
ine-binding proteins in the maternal 
and fetal serum. Direct support for this 
hypothesis was provided by the obser- 
vations made in rabbits in which the 
rise in the binding power of fetal se- 
rum with 
leads to an apparent increase in pla- 
cental permeability to hor- 
mone®®: tes 

The placental transfer of radiothv- 
roxine to the human fetus at term in 
the first few hours after injection was 
found by Grumbach and Werner to 


occurring increasing age 
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Trane 


be slow, but relatively high serum co 


centrations of radiothyvroxine we 
fetal/maternal rati 
0.13 to OAS. 18 to If 


injection. Triiodothyroni 


reached — with 


ranging trom 
hours after 
appeared to pass more rapidly. Mvyant 
found the passage of thvroxine to tl 
human fetus between 11 to 25 
to be very the fetal/maten 
ratio averaging 0.058, 14 to 
for the fetal/maternal ratio to iner 


slow. 
53 hor 
injection. There was no tenden 
during this period of pregnancy. TI] 
passage of triiodothvronine was ag 
more rapid. The suggestion was ma 
that 


cental transfer of triiodothvronin« 


the somewhat faster rate of p 


man and rabbit mav be due to the 


that it is not as firmly bound to TBG 
iS thvroxine The finding ot t omit 
lower thvroxine-binding capacity 
the serum of the human fetus at 


weeks than in the maternal serum « 


relates with the low placental trans! 


rate of thvroxine and triiodothvro1 
in early pregnancy \s previous 
stated, it is not possible to disting 
human fetal TBG from adult TBG 
The assumption that thvroid | 
mone can cross the placenta in b 


lirections is basic to the concept 


competition for thyroxine between t 
binding proteims separated by thi 

] 
cental barrier perme ible to free t 


Studies with radi thvr 
ected into the tetus have been inc 


Clusive primariy because of t 

erence in fetal and maten 


ot the manv met ib lic I 


tions of the placenta ther thar 
A 
passace of iodide. thvroxin 
dothvronine the pl icenta 
not directly contribute to the mater 
tal serum concentrafiol +} \ 
hormones. Human placental tissue 
ubated with radioactive iodide { 
t rganifv iodide nor did it deiodit 
diotvrosine or thvroxine’ 


} 
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fHE DEVELOPMENT OF THE FETAL 
ruyrow. Embryologically, the thyroid 
gland is a non-paired derivative of the 
primitive pharyngeal floor and most 
human e mbryologists are of the opinion 
that, in man, it follows the typical ver- 
tebrate pattern®®. The 
changes occurring in the 


cytological 
thyroid in 
human embryos are well established, 
thyroid cells appear third 
fetal week and the follicles and colloid 
form around the thirteenth or 
teenth fetal 

Because of the selective and special 
way in which the thyroid gland util- 
izes iodine in the biosynthesis of thy- 
Trunnell Wade!” 


postulated the existence of ; 


around the 


four- 


roid hormones 
“embry- 
up which 
thyroid glands must come to reach 
Their work demonstrated 
that there is a chronology in the syn- 


onic stairway” 
“maturity.” 


thesis of iodinated compounds by the 
chick embryo thyroid, beginning with 
the ability to concentrate 
to 7% days, 


iodide at 7 
and to synthesize 
(MIT) at 8% days, diiodo- 
(DIT) at 9% days, and thy- 
at 9% days. Pickering and Kon- 
taxis'** demonstrated in monkeys that 
chemical growth paralleled phy sical 
growth of the gland. Hodges et al.** 
and Chapman et al.** have shown thi ut 
the human fetal thyroid is c: apable of 
concentrating radioiodine between the 
sthird and fourth months of pregnancy. 
Yamazaki et al.17°, studying the devel- 
opment of thyroxine synthesis in the 
thuman fetus, concluded that iodide can 
ibe accumulated at or prior to 14 weeks 
Sbut that only by 19 weeks is the fetal 
Sgland able to synthesize thyroxine and 
hat the twenty-second week the 
EMIT DIT ratios were those normally 
oun’ in the adult thyroid. These find- 
ngs {nd to indicate that there is also 
seq:ential development of hormonal 
i0svi thesis in the human fetal thyroid 
Wvhic|: parallels the now accepted serial 


monio- 
dotvrosine 
tyrosine 
rOxin¢ 
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reactions by which the normal human 
thyroid gland hormone: 
(A) Concentration of iodide by the 
gland from the blood; (B) Oxidation 
of the trapped iodide; (C) Binding of 
the oxidized iodide to tyrosine in thy- 
roglobulin, first as MIT, then as DIT: 
(D) Coupling of the two molecules 
of DIT to form thyroxine, or one mole- 
cule each of DIT and MIT to form tri- 


synthesizes 


The role that the maternal hormones. 
thyroid and thyrotrophic, 
the normal or 


may play in 
abnormal deve lopme nt 
of the thyroid gland has been parti: lly 
elucidated by the following series of 
animal experimentations and by clini- 
cal observations. In guinea pigs'*® and 
dogs** it has been demonstrated that 
the removal of the maternal thyroid 
had no effect on the normal develop- 
ment of the fetal gland. 
concluded that maternal hy- 
pothyroidism did not induce hyper- 
trophy of the fetal thyroid because 
either maternal TSH does not cross the 
placenta, or the fetal thyroid responds 
only to fetal TSH. Nikitovich and 
Knobil'’*, working with the rat, con- 
firmed the findings of Peterson and 
Young and further elucidated the role 
of maternal TSH by demonstrating that 
maternal TSH is not essential for the 
development of the fetal rat thvroid, 
since the offspring of hypophysectom- 
ized rats developed normal thyroid 
glands. In similar experiments, these 
and other qem- 


Peterson and 


onstrated that thyroxine is capable of 
inhibiting fetal deve lopment 
secondary to the administration of pro- 
pylthiour: icil to the mothers. Knobil 
and Josimovich*® showed that, para- 
doxically, thyroxine is approximately 
two times more effective than triiodo- 
thyronine in suppressing fetal goitro- 
genesis in the rat, but less effective 
than ' inhibiting 
goiter formation in the mother. 


goiter 


triiodothyronine in 


120 


The mechanism by which thyroxine 
inhibits fetal goitrogenesis is cleverly 
depicted by the work of Jost™®. Using 
propylthiour: acil-treated pregnant rab- 
bits, he was able to inhibit fetal goiter 
formation by the in utero decapitation 
of the fetus, and thus established that 
fetal TSH is essential for hypertrophy 
of the fetal thyroid. 

Observations on sporadic goiter of 
the newborn, to be discussed later, sug- 
gest that the human fetal thyroid is 
also under the control of the fetal pitui- 
tary. Although it appears that there is 
a definite correlation between fetal 
pituitary and thyroid development, 
there is no clear understanding of the 
requirements of the fetus for thvroid 
hormone. The early growth 
and differentiation presumably take 
place in the absence of thyroid hor- 
mones, since maternal thyroxine ap- 
pears to be unable to reach the fetus 
during this period and the fetal gland 
has not begun to function. However, 
there is a strong indication that in later 
fetal life the production and release 
of fetal thyroid hormone is essential. 
First, the gland is able to synthesize 
hormone after the 19th week. Second, 
an inability of the fetal gland to pro- 
duce thyroxine, results in impaired de- 
velopme nt of the osseous and central 
nervous systems, even in offsprings of 
euthyroid mothers, indie ating that 
placental transfer of thvroxine alone is 
not adequate to suppl normal fetal 
requirements** 165 

NEONATAL THYROID FUNCTION. Dan- 
owski et al.** were first to report the 
levels of serum protein bound iodine 
within the newborn period. Their 
results indicated that within 12 hours 
after birth the serum protein bound 
iodine of the infants is of the same 
order of magnitude as that present in 
maternal blood at time of delivery 
(8.3 2.4 gamma %) with a gradual 
increase reaching a peak (12.0 + 2.4 


stages of 
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gamma%) by the 3rd day and persisting 


the entire first week of life 
These values are higher 


cepted standard values for adult euthy- 


during 


roid subjects. Man et al.5*, measuring 


butanol 
dine ( BEI) in maternal and cord blood 
found that the values did not differ 
by more than 1.6 gamma % from eacl 
other: 12 of 


BEI ranged be- 


thy roxine-like 


however, in 
to 6 davs of age, the 


tween 7 and 11.7 gamma %. A subse. 
quent report!** confirmed these obser- 
vations and demonstrated that the 


sharp increase in the level of BEI oc- 
curs during the Ist week of life, reaches 
its peak by the 5th day (mean 9.9 


2.1 gamma), and returns to values 
found in cord blood (55 + 0.94 
gamma %) by the 18th to 20th days 


Studies of I,., upti ike by the thyroi 
of the newborn have yielded conflict 
ing reports. Van Middlesworth!® found 
the mean value for 


to 3 davs to be 
91,112 


7 newborns aged 2 
69.7%. Subsequent 
using more refined tec! 
niques have failed to demonstrate al 
normal elevations in the I,., uptake 
by the newborn’s glands. 

While it is possible that techniqui 
could account in part for these discrep- 
ancies, the age of the newborn may b 
more significant. In monkeys the 
uptake during the first 24 hours of lif 
is between 60 and 90% and decreases 
by the 5th day'**. In addition, clos 
examination of the combined dat 
[,3: uptake in the newborn reported br 
Martmer et al.*' and Ogborn et 
reveals that only two full-term infants 
and four prematures under 3 days 
age were studied, while Van Middles 
worth’s 7 patients were all 3 days o 
age or younger. The studies on PB! 
and BEI, mentioned above, have @ 
emphasized the progressive increas 
in these values during the first wees 
of life with a peak level occurring «ite! 
the 3rd and 4th day of life. It is «juite 


studies‘ 


than the ac. 


extractable io- 


13 infants, 2 
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conceivable that an increased affinity 
of the gland for iodine exists only until 
the peak levels of circulating thyroid 
hormones are reached. 

In the newborn period the elevation 
in the levels of PBI BEI in the 
absence of overt signs of hyperthyroid- 
ism cannot be explained by alterations 
in the thyroxine-binding properties of 
plasma prote ins as in pregnancy. Al- 
though the maternal and cord blood 
BEI levels are the same, the TBP 
capacity in cord blood is less than that 
found in the mother*®:!**, Furthermore, 
Marks et al.® have demon- 
strated elevated values for the ervthro- 
cyte uptake of radiotriiodothyronine 
T;) and, as they point out, if the 
increased PBI and BEI levels were 
solely secondary to an increase in TBP 
capacity, the T, uptake should be low. 
They concluded that these findings in- 
dicated a true increase in thyroid func- 
tion. 


and 


Related to the foregoing considera- 
tion of factors that influence fetal thy- 
roid function, an alternate explanation 
is proposed. A significant role in thy- 
roxine metabolism of the fetus and new- 
born may be its enterohepatic circula- 
tion. In experimental animals and man, 
the liver has been shown to accumu- 
late and secrete glucuronide and sul- 
fate conjugates of thyroxine in the bile 
which enters the gastrointestinal tract 
where hydrolysis of the conjugates oc- 
curs?! Free thyroxine is then re- 
absorbed into the circulation. 

In man, the enterohepatic circulation 


of thyroxine is relatively slow in con- 
trast to the rat, however, 10 to 30% of 
the circulating organically bound io- 
dine is normally excreted in the feces!*: 
15° In the rat marked increases in 
intestinal losses of hormone with sub- 
sequeiit goitrogenesis are induced by 
feedin soya flour or cellulose*'>®, A 
psimila phenomenon may play a part 
bin the tiology of goiters in some chil- 
dren eiving soy bean milk**.1*, 
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Vannotti and Beraud'® and Beraud!'' 
have found in liver damage due to 
infectious hepatitis an increase in se- 
rum PBI without evidence of hyper- 
thyroidism. This high level of thyroxine 
is attributed to the slow turnover due 
to decreased glucuronide conjugation. 
The associated increase in TBP capacity 
was believed to explain the normal 
basal metabolism and again indicated 
that free thyroxine is the active form. 
In normal subjects serum contained 
only free thyroxine, whereas bile con- 
tained free thyroxine and glucuronic 
acid conjugates of thyroxine. In infec- 
tious hepatitis the bile contained free 
thyroxine or only traces of glucuronide 
conjugates. In obstructive jaundice 
glucuronide conjugates were present in 
the serum. Similar 
tained in rats with experimental liver 
damage. 

The characteristically reduced abil- 
itv of the fetal neonatal liver to syn- 
thesize glucuronic acid conjugates pro- 
duces physiological and abnormal 
alterations in metabolism of a variety 
of endogenous and exogenous products 
in the neonatal period**. Thyroxine- 
like bilirubin is excreted in the bile as 
glucuronide and _ sulfate conjugates. 
The fact that thyroxine and _ bilirubin 
seem to accumulate during the first 
few days of life tends to indicate that 
not only is the system of conjugation 
immature, but that there is also compe- 
tition between these two, and probably 
other metabolites for the same system, 
accounting for their retention in the 
circulation. 

Decreased removal of circulating thy- 
roxine, secondary to decreased hep: atic 
conjugation, could account for the high 
PBI and BEI levels. Furthermore, the 
increased circulating thyroxine brought 
about by such a mechanism would tend 
to saturate the plasma thyroxine bind- 
ing system and produce the elevated 
erythrocyte T; uptake seen in new- 
borns. However, it would not explain 


results were ob- 
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the absence of signs and symptoms of 
hyperthyroidism. Possible explanations 
could be the production or retention 
of a butanol-soluble material similar to 
thyroxine but metabolically less active, 

or decreased peripheral utilization of 
thyroid hormone. There is no evidence 
to support the former. In favor of the 


latter are the observations of Mon- 
crieff"* and Stevenson et that pre- 
mature infants could tolerate large 
doses of thyroid, up to 180 mg. of 
thyroid 0.2 mg. of thyroxine, daily 
for several weeks before toxic 


symptoms appeared. 

CONGENITAL ABNORMALITIES OF THI 
THYROID. Non-goitrous Cretinism: Athy- 
rotic Cretins. The most common form 
of sporadic congenital hypothyroidism 
is the athyrotic type’. Advances in 
diagnostic techniques have made _pos- 
sible the differentiation of cretins with 
inborn errors of thyroid hormone 
metabolism and those with ectopic or 
non-functioning glands, formerly clas- 
sified in the athyrotic group, but they 
have failed to expl: iin the etiology of 
congenital absence of the thyroid. Since 
there are no studies of spontaneous or 
experimentally produced athyrotic ani- 
mals, hypothe ses 
newborns have 


regarding athyrotic 


been made _ primarily 
from clinical observations. 

Aplasia and hypoplasia of the fetal 
thyroid have been regarded as embry- 
onic defects of the gland. Dorff** was 
the first to emphasize this possibility 
from his observation of a case 
goitrous cretinism in one of hetero- 
zygous twins. He concluded that a fetal 
influence from the mother was unlikely. 

Very little is known of the role that 
intrauterine infections may play in thy- 
roid aplasia; however, cases of congeni- 
tal toxoplasmosis associated with athy- 
rotic cretins have been reporte 
Whether this represents chance eather 
than true association is not known. The 
possible hazard of thyroid destruction 


of non- 
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of the fetus following the administra- 
tion of radioactive iodine pregnant 
women after the twelfth week of ges. 
tation has been emphasized**"* and 
implicated in case reports of athyrotic 
cretins!* 

Lack of fetal TSH as the cause for 
of the fetal thyroid to develo 
has been postulated*® 
elevated TSH 
served in athyrotic 


failure 
. To the contrarn 
been ob 


19,3651 


levels have 
cretins* 

\ familial incidence is infrequent) 
associated with this entity. Childs an 
Gardner” reported affected siblings 
in a series of 88 athyrotic 
Bernheim et 
Wilkins'*® 


seen one 


cretins, and 
only one in 34 
commented that he has onl 
pair of siblings among 15 
Neel et al? reported none 
109 liveborn siblings of athv- 


Cases. 


among 


rotic cretins. Ainger and Kelley® de- 
scribed 3 cretinous siblings and Feder- 
man et al.” 2 in whom I,,; uptake 


studies revealed no evidence of thyroid 
However, 
using TSH stimulation prior to I); up 
take were not carried out in these pa 
tients. 


tissue. studies 


subsequent 


The markedly increased consanguin 
ity rate seen among parents of the 
congenital hypothyroids due to enz\ 
contrast, onl 
slightly more frequent in the athyroti 
group than in the general population 
Howe ver, 


matic defects is, by 


a sex ratio difference 
sistently reported for the athyrotic typ 
with females 
higher predisposition for this anc mal\ 
than that seen in goitrous cretins' 


is COl 


having a_ significanth 


The presence of abnormal 
these patients is controversial. Childs 
and Gardner* believe that there is a! 
increased frequency of clinical thyroi¢ 
disease among the parents of sporadic 
cretins. Bernheim et al.1? measured the 
I13; uptake 35 parents and 24 sib- 
lings and found the average to be 4 
and 57% respectively in contrast to 4 


thyroid 
function in the immediate relatives ot | 
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37% average value in the control group. 
These values were interpreted to signify 
a metabolic abnormality. Neel et al?” 
found 4 mothers and no 
goitrous fathers among 32 sets of par- 
ents of athyrotic children con- 
cluded, after comparing this group with 
the enzymatic defects, that this did not 
represe nt a significantly high incidence 
of thyroid disease. 


goitrous 


and 


After a comprehen- 
sive review of the genetic aspects of 
athyrotic Neel et 
vanced hypothesis that 


cretins, ad- 
the thyroid 
agenesis may be the result of segregants 
phenodeviants ) as postulated for other 
human malformations 


Role of Phenothiocarbamide 
tasters Shepard et al*7 


1OS 

Non- 
recently 
focused attention on a new approach 


congenital 
have 


to the study of a possible mechanism 
for congenital ' the of 
phenothiocarbamide (PTC) _ tasters. 
Fox*’, in 1931, found that a certain per- 
centage of Europeans could not taste 
PTC. Blakeslee'* demonstrated that the 
inability to taste inherited 
Mendelian recessive characteristic 
(genotype “tt”). Harris and Kalmus” 
pointed out that the specific chemical 
group involved in this defect was com- 
mon to antithyroid substances (thio- 
carbamides ). Subse que ntly the a found 
a high incidence of non-tasters in indi- 
viduals with non-toxic nodular goiters 


and thought that this might be related 
causally® 


athvrosis, role 


Was as a 


have 


Shepard et re- 
cently shown that there is also an in- 
creased incidence of phenylthiocarba- 
mide non-tasters among congenital 
athyrotic cretins, their parents and 
siblings. Based on these observations 
they advanced the following hypothe- 
sis: \ fetus who is a non-taster may be 
susc: ptible to embryonic thyroide ctomy 
by voitrogens ingested by ‘the mother. 
A non-taster may have an inability to 
con\ irbamide goitrogens to an 
ina » form and thus be more sensi- 
tive io ; their biological effects, which 
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could lead to destruction of the early 
differentiating thyroid.” As they pointe “d 
out, a defect of this hypothesis is the 
lack of explanation for the presence of 
normal should 
also be noted that prev ious reports of 
the effects of 
during pregnancy to humans and ex- 
perimental animals have demonstrated 
hypertrophy rather than of 
fetal thyroid. 
SUBLINGUAL 
Harnach*’ first 
take of I, by 


thvroid 


non-tasting siblings. It 


goitrogens administered 


atrophy 


and von 
the 
retained 


Horst 
demonstrated 


rHYROID 
up- 
sublingually 
cretins. 
Previously this tvpe of congenital hy- 
pothyroidism was classified with the 
athyrotic group. Andersen‘ has recently 
summarized the cases reported in the 
literature up to 1960 and added 13 of 
his own. The for the 
retention of thyroid tissue 
but it is believed to be a different em- 
bryonal defect with failure of descent 
or incomplete of the fetal 
thyroid*. In Andersen's series the prog- 
nosis for normal mental development 
in this group was considerably more 


tissue in non-goitrous 


sublingual 
is unknown 


cause 


migration 


favorable than in cretins without de- 
monstrable thyroid tissue. 

Role of Maternal Thyroid Auto- 
immunization. The fascinating new 


concepts of thvroid disease associated 
with various circulating thyroid auto- 
antibodes have been the subject of a 
number of recent 
The studies of Blizzard et al.'* relating 
maternal autoimmunization to thyroid 
as a probable cause of athyrotic cretin- 
ism are particularly pertinent. A battery 
of methods was used to detect circulat- 
ing, agglutinating, complement-fixing, 
and precipitating thyroid antibodies in 
the serum of mothers of cretins. Eleven 
of 67 sera, or approximately 16%, gave 
positive tests by at least one of the 5 
antibody tec hnique s employed. 
Antibodies were demonstrated in 5 
of the newborn infants whose mothers 
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had antibodies. (In a previous study 
Beierwaltes et al’? found positive ag 
glutinating antibodies in 3 of 20 
mothers and none in cretins). Four of 
these mothers had active or proved 
history of thyroid disease. In 2 mother- 
and-infant pairs, the offspring were 
cretins; the other 3 were normal. One 
of these mothers developed sponta 
myxedema 18 months before 
birth of an athvrotic cretin. The other 
had a history of thyroiditis at 6 years 


heous 


of age, was subsequetly hypothyroid 
and later gave birth to 2 and possibly 
3 cretins. There were varying degrees of 
damage to the thvroids of these infants 
with a suggestion of some protective 
effect of substitution therapy given to 
the mother'*?. The two mothers who 
produced cretins had a cytoxic agent 
for thyroid culture in 
addition to circulating antibodies. Some 
investigators have concluded that the 
presence of 


cells in tissue 


a circulating evtoxic fac- 
tor correlates better with clinical and 
experimental findings in autoimmune 
thvroid than the commonly 


circulating —thvroid 
125,132 


disease 
measured anti- 
bodies™* 

There was rapid disappearance of 
the antibodies from the serum of the 
cretins and normal infants during the 
first few months of life; this fact would 
tend to explain the presence of anti- 
bodies in only one of 50 athvrotic cre- 
tins in this were over 4 
months of age. Two of 8 of the cretins 
under 4 months of age had 
antibodies. Since antithvroid 
antibodies are gamma globulins, it was 
not surprising that their disappearance 
correlated with the time at which the 
lowest levels of gamma globulin in the 
reached in the infant*° 
Even though it has been shown that 
the human fetal thyroid contains thy- 
roglobulin antigenically indistinguish- 
able from adult thvroglobulin'**, the 
release of this antigen in the newborn 


study who 


demon- 
strable 


serum are 
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period from a damaged thyroid woul 
not be expected to induce autoantibod 


production since 


cenerally accept antigenic proteins as 


normal proteins*'. 

The cretinism in th 
offspring of pregnant women with thy 
roid antibodies was not definitely cd 


incidence of 


termined, but at least 13 of 18 offspring 


available for follow up from the cor 
trol pregnant with 
had no clinical thyroid disease. How 
ever from this study it can be cor 
cluded that when antithyroid ant 
bodies cross the placenta, normal ch 


group 


dren or athyrotic cretins may be bor 
depending on the amount of placent: 
the “thyrocytoxic” fact 
which is associated with the antibodies 


transter of 


lhe presence or history of thyroid dis 
ease in the mother with thyroid anti 
bodies increased the likelihood of tl 
cytoxic factor also being present 

Of interest is the study of Hall e¢ al 
in which a markedly 
circulating thyroid ant 
bodies in relatives of patients wit 


increased fre 
quency ot 


1utoimmune thyroid disease was dis 
covered. Twenty-two of 39. sibl 
had circulating thyroid antibodies 
Eleven of the 22 had no thyroid dis 
They that 
mental factors in autoimmune thyr 
either not implicat 

operate only against a backgrow 


order. suggested envirot 


disease are 


genetic susceptibility. In view of 
high proportion of relatives wit 
clinical thvroid abnormality, but 
circulating antithyroid antibodies 
autoimmunity t] 
pathogenesis of thyroid disease wa 


significance of 


again questioned. 

CONGENITAL GOITROUS CRETINISM 
born Errors of Thyroid Hormone 
thesis and Metabolism. In recent 
a number of genetically determin: 


4 


4 


born errors in thyroid hormone 
Inc! 
are five specific defects in svnthesi 


thesis have been described 


newborn — animals 
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others that are probably inherited de- 
fects in synthesis, transportation and 
metabolism. There are several recent 
of the historical background 
nnd evidence on which biochemical 
anomalies in each defect have 
classified and these will 
peated herein’ 29,092,143 


reviews 


been 
not be re- 
Table 1 lists 
the specific defects in thyroxine syn- 
thesis, with to the time of 
development of goiter or hypothyroid- 
ism, or both, in each. 


reference 
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asymptomatic members (father and one 
of 2 children) were 
elevated PBI, 
and decreased 
T.. Similar 
viduals in 


found to have an 
elevated TBG c: apacity, 
erythrocyte uptake of 
abnormalities in 4  indi- 
3 generations were found in 
the family studied by Florsheim et al.**. 
These studies support the thesis that 
TBG levels 


termined: 


may be genetically de- 
however, the 
transmission is 


Tanka a 


exact mode of 
not yet clear. 


nd Starr'®* have reported op- 


TABLE 1 INBORN ENZYMATIC DEFECTS IN THYROID HORMONE SYNTHESIS 
Appearance of Goiter or Hypothyroidism, or both® 
Defect — 

Trapping defect CHo—-G! CGHo* 
2. Inability to organically bind iodine  CG-—Eu30 G-Eu?.99 
3. Inability to couple iodotyrosine to 

produce iodothyronine CHo! CHo-G!"! 
4. Inability to dehalogenate iodotyro- 

sine CGHo!46. 147 CG—Ho** G—-Eu!47 
5. Abnormal formation or release of 

abnormal iodinated proteins CHo-G20.44 Ho! 63 


°CG-Fu Congenital goiter, euthyroid 

CGHo Congenital goiter with hypothyroidism 

CG-Ho Congenital goiter, hypothyroidism developing later 

Eu-G Euthyroid goiter developing in childhood or adolescence 
CHo-G Congenital hypothyroidism with delayed goiter development 
Ho Hypothyroidism without goiter 

GHo Goiter with hypothyroidism, not congenital 


A probable defect in the protease or 
— enzyme systems responsible 
for release of thyroxine from  thyro- 
slobulin has been suggested in 2 
goitrous hypothyroid individuals re- 


ported by Hamilton et al.®. Their 
glands contained normal amounts of 
thyroxine as determined by chemical 
analy Hypothyroidism developed at 
birth and between one and 2 years. 


Defects of thyroid hormone trans- 


port in the blood, including excessive 
and decreased thyroxine binding pro- 
teins, may also represent inborn errors 


of metabolism. 


In a family reported 
by Beierwaltes 


and Robbins®, two 


posite findings in a normal adult male 
with a PBI of 3.0 »g. per 100 ml. and 
TBP. Ingbar™ has recently re- 
ported a similar patient without hypo- 
thyroidism who had a PBI of 2.0 xg. 
per 100 ml., normal TBPA, and absent 
TBG. It has not been proven that these 
represent genetic defects. 

A possible defect in the enzymes re- 
sponsible for degrading thyroxine to 
triiodothyronine was postul: ited 
Hutchison et al.7! as the basis for hy- 
pothyroidism in a 4-year-old girl with 
a sublingual thyroid. This patient re- 
sponded only partially to desiccated 
thyroid but dram: itically to triiodothy- 


absent 
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ronine, Further evidence to support 
this thesis has not been presented. 
The five apparently distinct defects 
in thyroid hormones synthesis have a 
common result, namely, 


production of effective 


inadequate 
thyroid hor- 
mone with compensatory goiter torma- 
tion. The low circulating levels of thy- 
roxine stimulate the anterior pituitary 
TSH which in turn 
causes hyperplasia and hypertrophy of 
the thyroid*"**'45.15, From the wide 
variation in time of development of 
hypothyroidism and goiter, it is likely 
that the enzymatic defects in synthesis 
in variable 
It severe, 
results; if 


to produce more 


occur degrees of severity. 
congenital goitrous cretinism 

mild, a 
goiter develops in later life, perhaps in 
to other 
creased metabolic demands, 
ficiency, or exogenous goitrogens*”:, 


The familial 


rence of 


“simple” sporadic 


response factors such as in- 
iodine de- 
tendency and occur- 
consanguinity goitrous 
cretinism, or hypothyroidism in the ab- 
sence of iodide de ficiency, 


by Osler in 1897! 


confirmed by 
83,147,167 


noted 
‘and have been fully 
subsequent i 
Genetic studies indi- 
cate that the dehalogenase defects*:!47 
and defective organification of iodine*” 
117,199 are transmitted by 
cessive autosomal 


were 


investi- 
gators‘ 


va single re- 
gene. The genetic 
significance of the frequent association 
of the latter defect with deafness has 
not been established*?. The genetics of 
other defects have not been worked 
out, but the familial incidence strongly 
suggests that they also have a genetic 
basis. 

Reversibility of an Enzymatic Defect 
of Thyroxine Synthesis. An interesting 
new concept of the possible reversibil- 
ity of an enzyme defect has recently 
been propose by Zondek et al271.172, 
Three siblings with goitrous cretinism 
with an apparent inability to organify 
iodine (abnormally high Is; upte ike 
during the first few hours after adminis- 
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tration, with a subsequent drop to ab- 


normally low levels and low serum 


PBL) were treated with short termed 
administration of massive doses of ac- 
tive thyroid substances, 
90 mg. of 


equivalent doses of desiccated thy: vid 


“stosstherapy 


triiodothyracetic acid 


within 6 to 9 days). 
In each instance “stosstherapy re- 
sulted in a protracted clinical remis 
partial re 
gression of the goiter lasting 6 to 
Studies of thyroid functior 
performed during the therapy-free r 
revealed normal PBI 
and a normal elevated I,,; uptake 
indicating that the 


to organity 


sion including complete o1 
months. 
le vels 


mMIssions 


thyroid was abl 
iodine into a_ biologically 


active form that could maintain 
euthyroid, goiter-free state. Similar 
ther: apy was ineffective against 2 cases 


of both pituitary myxedema and _pri- 
marv myxedema. It was concluded that 
the effect of 
on the mode of administration and not 
the nature of the 
employed. It was 


“stosstherapy depend d 
thyroid compou ind 
postul: ited — that 
acts as a trigger-mechia- 
which the 
interaction between specific thyroid en- 


sstherapy ig 


nism through disordered 


zymes and hormone synthesis is tem- 
porarily restored, either by activatior 
or production of enzymic agents. Their 
results in types of hypothyroidism with- 
out a metabolic block in hormone syn- 
thesis indicate that “stosstherapy” may 
instances in 
which an enzymatic defect is present 

Sporadic Goiter of the Newborn 
The apparent common denominator in 


be effective only in those 


goiter formation of the newborn is in- 
TSH by the fetal 


pituitary in response to low circulating 


creased secretion of 


levels of “free” thyroxine. Endemic 
goiter of the newborn in regions w} 

there is a deficiency of iodine in water 
and foods has been well documenied 
However, factors other than iodine de- 


ficiency may play a role'*’, In spor: lic 
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goiter of the newborn the decreased 


thvroxine levels may be secondary to 
determined 
svnthe- 


sis or to placental transfer of goitrogens 


genetically 
defects in thyroxine 


one ot several 


enzymatic 
which interfere with thyroxine  syn- 
thesis 

There is no evidence to support the 
possibility that in maternal hypothy- 
roidism the fetal thyroid develops hy- 
perplasia in an attempt to supply the 
In tact, 
experimental and clinical observations 
indicate that the fetal pituitary-thyroid 


svstem deve lops quite indepe ndently in 


mother with thyroid hormone. 


the absence of maternal pituitary Ol 
138,141 In 
neither 
TSH cross the 
However, the 


S4.109.118,120 


thyroid tunction- 


experimental — animals 
Fenous Nor exogenous 
place ntal bari ier, 
bility 


thvroid 


PoOssl- 
that some abnormal pituitary or 
stimulating agent crosses the 
placental barrier in neonatal thyrotoxi- 
cosis may be of consideration. 
From the 


not unexpected that sporadic goiter of 


worthy 
foregoing observations it is 
the newborn results from diverse ma- 
ternal influences. 


While the 
ally euthvroid., 


infant with goiter is usu- 
and 
hyperthyroidism are relatively uncom- 


hy pothy roidism 


mo! However, documentation 
of the status of the 


born thyroid function has often been 


maternal and new- 


and 
clinical signs 


_— equate in the reported cases 
of the 
ot hyperthyroidism may not be as re- 


turthermore some 
lial 

liable in the newborn since tachypnea, 
tachycardia. result 
trachea and 


an enlarged gland'® 


and tremor may 
trol compression of the 


neck vessels by 


Further confusion arises in interpreta- 
tion of measurements of PBI and I,.; 
thy: vidal uptake in those infants 
wh mothers had been receiving 
lar doses of iodides or thiouracil 
atives, 

li the series of congenital goiter col- 
by Bongiovanni et al.’> and 


Paci urd et goiters had been ob- 
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served in infants from normal mothers, 
those with hyperthyroidism with and 
without treatment, those with hypo- 
thyroidism, those who received iodides 
and those 
who did not receive any known goitro- 
gens. It is entirely possible that case 
reports of infants with goiters due to 
unrecognized 


or thiouracil derivatives, 


defects have 
. Whereas 
to iodine deficiency of the 
relatively 
to the w idespread usage of iodized salt, 


enzymatic 
been included in these series 
goiters due 
mother are uncommon due 
goiters in infants of mothers receiving 


large doses of iodide for treatment of 


asthma or suspected hyperthyroidism 
significant 


account for a number of 


the cases of sporadic 121, 
lodides in large doses are known to be 
with organic bind- 


ing of iodine has been shown in humans 
116,149,168 


goitrogenic in 


1 


some 
Interterence 
and laboratory animals 
and 
effect of thiouracil deriva- 
fact that 
infants born of mothers receiv- 


The placental transmission 
goitrogenic 
ties is well documented. The 
tewer 
ing thiouracil drugs do not have goiters 
is best explained by the observation 
that thyroxine administered to the preg- 
nant animal crosses the placenta and 
inhibits the goitrogenic effect of thi- 
When hyperthyroid- 
ism in pregnancy is partially or ade- 
quately controlled with thiouracil, a 
similar protective effect of placental 
transfer of thyroxine is expected to 
occur, When maternal hyperthyroidism 
is overtreated with these agents, with 
resulting reduced transfer of thyroxine 
to the fetus, the balance is in favor of 
inhibition of the fetal thyroid by the 
goitrogen, which in turn leads to in- 
creased production of fetal thyrotropin 
and thyroid hyperplasia. In such in- 
stances it has been suggested that with- 
drawal of the influence of thiouracil re- 
sults in a transient state of neonatal 
hyperthyroidism'* 

There are other goitrogenic drugs 
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and naturally occurring goitrogens in 
foodstuffs but their significance 
1 spor: adic goiters of the newborn is 


some 


not clear*! 
Neonatal 
ocal cases of neonatal thyrotoxicosis are 
relatively rare. Javett ct al.*> in 1959 
summarized the findings in 9 cases. In 
each instance the mother had_ thyro- 
had been treated for thy 
Three of the 
iodide 


Thyrotoxicosis. Unequiv- 


toxicosis O1 
rotoxicosis. mothers re 
thiouracil and during 
Four 


become 


ceived 
pregnancy. were untreated and 
one had 
lowing 

only 60 mg. of 
‘Bongiovanni et all. 
review, Which included some equivocal 
noted that 
a goiter was found only after treatment 
of the thvrotoxic mother with thiouracil 


all the reported instances 


myxedematous  fol- 
thvroidectomy received 
thvroid daily during 
pregnancy. ‘in their 


cases of hyperthyroidism, 


or iodide 
except one. 
It appears that neonatal thyrotoxico- 
sis is transient and _ self-limited with 
recovery in the first few davs or weeks 
of As in adult thyrotoxicosis 
the etiology of neonatal thyrotoxicosis 
remains an enigma. It is most likely 
that the disease is related to the mother 
having had thyrotoxicosis during or be- 
fore pregnancy. Although there is a sig- 
nificant place ntal transfer of maternal 
thyroxine to the fetus at term®*, which 
rthyroid- 
ism22, this would not ser tin the promi- 


is prob: ibly increased i 


nent features of goiter and exophthal- 
mos in the reported cases. Albeit, Lang- 
fords? has produced exophthalmos in 
the fish with triiodothyronine. Further- 
more, it has been pointed out that the 
reported therapeutic efficacy of Lugol's 
iodine is evidence maternal 
thyroxine as the sole of thvro- 
toxicosis, but supports the thesis of 
overproduction of thyroxine by the 
fetal thyroid*’. Also, the thyrotoxic 
newborn of the mother with myxedema 
would have received reduced amounts 


against 
cause 
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of maternal thyroxine™'. The few 
ported pre-treatment measurements of 
PBI and upt ike also indicate hy- 
peractivity of fetal thyroid. 
Thvrotoxicosis in the neonate of th 
treated” with 
in part to a 
rebound hyperactivity of the infant 
withdrawal of 


mother who is “over 


thiouracil may be due 
thvroid following the 
the goitrogen, but it does not explain 
untreated or in- 


those cases from the 


adequately treated or postthyroidec- 


tomized-myxedematous mothers. — In 


experimental animals “normal” endo- 


genous and exogenous TSH does not 
cross the placental barrier and_ per 
sumably the human placenta is similarly 
impermeable'’. 

However, there are recent reports ot 
an “abnormal” TSH in the 


some. thvrotoxic patients which 


serum ol! 


an unusually prolonged response of t 
release of faa from the thyroid of be 
roxine treated guinea S 
far this abnormal TSH has been found 
only in the sera from thyrotoxie pa 
tients. Adams? and Der Kinderen et 
al®° have suggested this is the exoph 
thalmos-producing factor due to its 
presence primarily in cases of thyro 
toxicosis with exophthalmos. It is pos- 
sible that the human placenta is perme. 
able to this TSH which 
turn would stimulate the fetal thyroid 
and perhaps produce exophthalmos. A 
fetal pituitary stimulating agent from 
traversing the placenta 
could likewise be postulated. One ther 
must assume that the fetal pituitary is 
also capable of making an exophthal- 
mos-producing substance. 

Summary and Conclusions, In preg: 
nancy, the most consistent alteratiot 
of thyroid hormone metabolism is a! 
increased PBI and BEI concentratio! 
without signs of hyperthyroidism. A! 
increased thyroxine-binding capacity ot 
serum proteins secondary to the in- 
creased estrogen levels of pregnancy 


“abnormal” 


the mother 
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explains this paradox. Placental trans- 
fer of free thyroxine depends on the 
relative binding c: apac ities of maternal 
and fetal serum. The initial low TBP 
capacity of the fetus increases to above 
normal levels at term but not 
reach the high maternal Con- 
comitantly, there is an increased trans- 
fer of maternal thyroxine. The placenta 
does not contribute directly to maternal 
or fetal serum concentration of thyroid 


does 
levels. 


hormones. 

Development of fetal pituiti 
thyroid system occurs independently of 
maternal pituitary or thyroid function. 
Biosynthesis of hormones in 
the fetal gland begins with concentra- 
the 14th week and 
proceeds to production of thyroxine 
by the 19th week in a pattern that 
parallels the sequence observed in the 
adult gland. 

Early 


tion of iodide by 


differentiation and develop- 
ment of the fetus apparently proceeds 
normally in the absence of thyroid hor- 
synthe ‘sis by the fetal gland and 
during a very slow placental transfer 


mone 


of maternal thyroxine. However, clini- 
cal observations indicate that in the 
latter half of fetal life thyroxine is es- 


and central 
nervous system development. Further- 


sential for normal osseous 
more, the rate-limiting factors control- 
ling placental transfer of maternal thy- 
roxine do not adequately compensate 
for the absence of fetal thyroid hor- 
mone. 

Serum PBI and BEI concentrations 
in the newborn are comparable to those 
of the mother at birth but increase 
further during the first 4 days of life. 
An increased avidity of fetal thyroid 
for I, apparently persists only until 
th pe ‘ak circulating hormone level is 
reached. Increased erythrocyte uptake 
of radiotriiodothyronine 


also occurs 


during the newborn period, indicating 
that the high levels of thyroid hormone 
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are not solely secondary to increased 
TBG c: ipacity as in pregnancy. 

Possible explanations for these alter- 
ations and for the 


hy pe thy roidism in the 


absence of signs of 


neonate have 
been suggested. Hepatic immaturity of 
the glucuronide-conjugating —mecha- 
nism and competition with other metab- 
olites result in decreased biliary ex- 
with retention and 
available TBP. A_ de- 
peripheral utilization, 
pendent of the rate-limiting effect of 
TBP, is suggested by the high tolerance 


of new born infants for exogenous thy 


cretion ot thyroxine 
saturation of 


creased inde- 


roxine, 

Congenital disorders of thyroid func- 
tion number of genetic 
An unexplained 


appears to ac- 


result from a 
and acquired factors. 
defect. still 


count for the majority of 


embrvonic 
congenital 
non-goitrous cretins with aplasia, hypo- 
thyroid 
relatively 


plasia, or ectopic location of 


gland. Hereditary factors are 
insignificant when compared to those in 
goitrous cretins with enzymatic defects. 

Newer concepts of the etiology of 
cretinism favor destruc- 
fetal thyroid rather than 

increased incidence of 


non-goitrous 
tion of the 

agenesis. An 
phenothiocarbamide non-tasters in non- 


goitrous cretins, their parents and 
siblings has suggested the possibility 
that the inherited inability to taste 
PTC may be associated with an in- 


creased sensitivity of the fetal thvroid 
to the biological effects of 
mide  goitrogens 


thiocarba- 
ingested by the 
mother. Placental transfer of a thvroid 
cytotoxic factor from mothers “with 
autoimmune thyroid their 
cretinous offspring has been demon- 
strated and implicated 


disease to 


a cause for 
some cases of non-goitrous cretinism. 
The various inherited metabolic de- 
fects in thyroid hormone synthesis mi uN 
produce congenital cretinism with or 
without goiter, or in less severely af- 
fected individuals, goiter without hypo- 
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thyroidism. Of considerable interest is — is transient and self-limited, and seer 
the possibility that hormone synthesis related to the mother having had th 


may be temporarily restored in these rotoxicosis during or before 
enzymatic defects by use of short term nancy. Rebound hyperactivity of tl 


pre 


administration of massive doses of ac- infant thyroid following the withdraw 


tive thvroid substances. of a goitrogen may 


occur some 


The apparent common denominator stances of “over-treated” mothers b 


in congenital goiter formation is in- does not explain those cases from u 


creased secretion of TSH by the fetal treated, inadequately treated o1 
pituitary, secondary to low circulating  thvroidectomized myxedematous mot 


levels of thyroxine. Goitrogens admin-_ ers. Placental transfer of maternal tl 


istered 


during pregnancy, primarily roxine could not account fort 


iodides and thiouracil derivatives, cross — presence of goiter and exophthalm 
the placenta and interfere with fetal Although. “normal” endogenous 
thyroid hormone synthesis. This mech- does not cross the placental barrier 
anism has been implicated in the ma- is possible that the placenta is perm 


jority of congenital goiters not induced able to the “abnormal” TSH 
by enzymatic defects or endemic iodine identified in serum of 
deficiency. 

Hypothyroidism and hyperthyroid- the fetal thyroid excessively and 
ism are uncommonly associated with haps produce exophthalmos 


recent 
some thvroto 
patients This, in turn, could stimulat 


| ) 


sporadic goiter. Neonatal thyrotoxicosis 
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Mepicat hypnosis, as a formalized 
therapeutic technique, has probably 
had more use in obstetrics than in any 
other field of medicine, save possibly 
psychiatry. A review of the experience 
gained by both obstetricians and psy- 
chiatrists, as they collaborated to de- 
velop obstetrical hypnotherapy and 
then continued their experiments with 
its practical use, should be of value 
to both obstetrician and the  non- 
obstetrical physician. It is the purpose 
of this paper to review this experience 
which, in most part, has been gained 
during the last 30 vears. 

The sophistication of the medical 
profession varies widely in respect to 
the knowledge and understanding of 
medical hypnosis possessed by its indi- 
vidual members. This has led us to alter 
the usual format used for the review 
article. In consideration of it, we have 
added a special section, a “ 

(134/788) 


Preface” 


NSTI CTOR 


School of Me 


Philadelphia, Pennsylvania 


ul Gvnecologs 


which follows these introductory p 
graphs. The Pretace 
sketch of the general subject of me 
cal hypnosis, and_ its 


consists ot 


purpose IS 
provide background for those read 
who might need some basic informat 
on the subject. The reader who is 
perienced in the use of hypnosis n 
pretet to skip this section. This w 
not detract from his understanding 
the rest of the paper. 

The main part of the paper is 
voted to the consideration of the th 
psychophysiologi« methodclogies m 
extensively in use for the preparat 
of pregnant women for childbirth : 
the subsequent conduct of their lab 
and deliveries. The first of these ter 
niques might be termed the “pur 


hypnotic” or “hypnosuggestive” met 


od. The others are the “Allied Te 
niques” of the title; first, “Natu 
Childbirth,” the inspiration of Gran 


use 
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du 
in t 
wel 
incl 
mos 
par’ 
mal 
In 
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ing 
Nex 
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ot 
Me 
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In 
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TI 
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and second, 


Dick Read, 


phy lactic Preparation,” 


Psychopro- 
the correspond- 
ing methodology of Russian origin. 
Each method is presented separately. 
Next, the relatively few articles written 
about other uses of hypnosis in obstet- 
Finally, a com- 
mentary by the authors is appended. 

of most of the material 
used in the body of the paper is the 
literature for the last 30 years. We read 
most of the pertinent articles in English 
These included 
in the bibliogr: iphy. Some papers that 
were reduplications of others were not 
Unfortunately, however, 
most of the important foreign writing, 
particularly, that in Russian and Ger- 


rics are summarized. 


The source 


during those years. are 


included. 


man, was not available. 
that were available have been included 
in our bibliography. Fortunately, we 
were able to complete our review be- 
cause of an excellent book by Chertok 
of Paris. Entitled, 
Methods in Painless 
published in 1959, it 
complete review of the literature. 


Those papers 


“Psychosomatic 

Childbirth” and 
is an unusually 
Its 
value is enhanced by commentaries by 
the author. It has been c: ipably trans- 
lated into English by Leigh'®. We have 
borrowed freely from this mine of in- 
formation and particularly from that 
part of it the earlier 
Russian and German work. We have 
not plagiarized Chertok’s bibliography, 
and we recommend his 587 
We acknowledge in- 
debtedness to Chertok and his 260-page 
work, which every student of the sub- 
ject should be familiar with. 

We wish to acknowledge a second 
important of general informa- 
tion. It is the tremendous wealth of 
unpublished experience that is the heri- 
tage of the modern student of hypnosis. 
The sources of this information have 
be« personal conversations and com- 
munications, unpublished lectures, and 
a collection of material that was pre- 


dealing with 


he wever, 


reterences. our 


source 
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work- 
shops, and other training courses de- 


sented in seminars, symposia, 
im- 
possible for us to credit these sources, 
many of which have forgotten. 
Nonetheless, they have influenced our 
thinking and have no doubt provided 
some of our material. 

Preface. A summary of the 
history of medical hypnosis, 


voted to medical hypnosis. It is 


been 


recent 
particu- 
larly as it concerns current develop- 
ments in the United States. 
general review. 

The stimulus that revitalized interest 
in medical hypnosis resulted from its 
impressive and efficient use in World 
War I as an important part of the suc- 
cessful psychotherapy of many battle 
casualties. A repetition of this stimulus 
came with World War LI, and it was 
the second wave of interest that popu- 
larized hypnotherapy in this country 
and opened the way for its ultimate 

by American organized 
All the credit for these ad- 
however, is not due to war- 
time psychiatry. During the years be- 
the 


introduces 
our 


acce ptance 
medicine. 
vances, 


tween wars, important basic _re- 
search was being conducted in this 
country by workers, most of — 


were psychiatrists. Their work and ; 
growth of general interest in 
matic were also factors that 
helped establish hypnosis in American 
medicine. 


medicine 


In 1955, a statement of policy was 
made that was extremely important in 
the growth of medical hypnosis, par- 
ticularly in the English speaking world. 
It originated in the British Medical 
Association". Three years earlier, that 
Association had appointed subcom- 
mittee of members of both the medical 
profession and the laity to investigate 
hypnosis as it applied to medicine. 
This subcommittee returned a_ very 
favorable report which formed the 
basis for the policy formulated by the 
Association. Hypnosis was acknowl- 


136.790 The 


edged and accepted as an important 
and valuable tool of medicine 
more, the development of educational 
facilities was 
teaching of the subject at both gradu- 
ate and undergraduate 
Finally, the 
projects was urged and the expansion 
of old ones was encouraged. The fact 
that the Church of England was repre- 
sented on the subcommittee helped to 
establish the ethical and moral status 
of hypnosis. This status was importantly 
reinforced the 1956" 
Pope Pius XII prepared a statement 
in which he gave his approval to and 
urged the use of psychotherapeutic 
means to relieve the pain of childbirth. 

Meanwhile, medical hypnosis was ex- 


medical levels 


creation of new research 


following vear, 


periencing growing pains in this coun- 
try. There was a great demand for 
physicians in all 
medicine. Unfortunately, 


tacilities for this training were not avail- 


instruction trom 


branches of 
able. Then, as now, most physicians 
had received little or no such instruc- 
tion in medical school. Into this vacuum 
came the professional hypnotist. He 
was trained in hypnosis and was a 
student of human nature, as well he had 
to be. Uncontrolled by organized med- 
icine or by the law of the land. he 
worked and lived honorably by a code 
of ethics that he deve ‘lope d. The field 
was his by forfeit. He was later joined 
by physici: ins, individually and in 
groups, who offered education in hyp- 
nosis by what is now usually referred 
to as the 
of some 

cellent, 
cians, 


“short course.” The faculties 
of these courses included ex- 
ethical, and dedicated physi- 
They played an important role 
in the development of hypnosis in this 
country, and they still have a place in 
the overall teaching picture. Unfor- 
tunately, this place has not been clari- 
fied officially and dissension has arisen 
in some quarters. Moreover, conflicts 
in the past had led to schisms among 
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the workers. While the overall picture 
is healthy, these problems still trouble 


medical hypnosis and the medical pro- 
tession. 

Medical Association 
followed the precedent established by 
the British and released ; 

statement of on medical 
nosis in 1958*. It acknowledged the uss 
and value of he hypnosis, recom- 


The American 


Association 


mended the development of teaching 
programs by the medical schools, urged 
the continuation and expansion of re- 
search in the field, and warned of 
inherent in the use of this 


dangers 
new tool. 


if used haphazardly by 
physicians inadequately trained and 
limitations and con- 


traindications®*. The 


ignorant of basic 
Association ap 
pointed a Committee on Hypnosis re- 
sponsible directly to the 
Mental Health*, to study the problems 
that could be expected as medical hyp 
integrated into the 

armamentarium. To date, the 
of the 
trated on expansion of the 


Council on 


medical 
efforts 
been concen 


fields of 


HnOSIS IS 


committee have 
education and research. 
It is remarkable that a phenomenon 
as old as hypnosis should only now be 
causing such a flurry of official activit: 
This is because the specialty of psych 
better, of modern dynami 
psychiatry, is still so young and a basic 


atry. or 


understanding of hypnosis was impos- 
sible before its birth. Now that some of 
this missing knowledge is being added, 
the mystic and supernatur: il aura that 
surrounded being re- 
placed by an understanding that has 
had to deve ‘lop before acceptance and 
use became possible and practical. This 
review attempts to characterize hypno- 
sis in the light of the 
modern psychiatry. 


Mesmerism is 


concepts ol 


Hypnosis can be defined as an a 
tered state of mind of a particular typ« 
It is a temporary, and if need be, « 
self-limiting state that is much more 
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closely related to the waking than to 
the sleeping state. Its development and 
utilization are the result of a particularly 
intense inte rperson il rel itionship th: it 
develops between the 
the subject. The 
trance, 


hypnotist and 
hypnotic state, the 
develops in the subject as the 
hypnotist channels her mental activities 
into a point of concentration as he pre- 
sents ideas and suggestions to her in 
a manner that will develop within hei 
a response, preferably, the one he 
wants. As the trance develops, the sub- 
ject’s thoughts “turn inward, 
her environment, save the hypnotist. 
Her actions tend to be reflections of 
her conceptional rather than her real 
Or experienti: il life? 

\ variety of phenomena may develop 
Some 
state per se, 


away from 


or be demonstrated in the trance. 
result from the 
while others are responses to the sub- 


of these 


ject’s spontaneous psychic activity, and 
still others are responses to the hypno- 
tist and his suggestions. In listing some 
phenomena, no effort has been made 
to sort them as to origin. Rapport is 
one of the most important character- 
istics of the state. The altered 
state of mind of the subject results in 
the development of a relationship with 
the hypnotist in which her awareness 
is concentrated in the hypnotist and 
the relationship of the hypnotist to her. 
Concomitantly, consciousness of the 
rest of her real environment 
away. The most striking 
of the trance 
hypersuggestibility. Another important 
pl ‘nomenon is the ability produce 
or develop analgesia and anesthesia. 
Additional sensory changes that may 
be demonstrable are 
blindness, Catalepsy . of 


trance 


fades 
characteristic 


state is the subject's 


and deafness. 
specific muscle groups is mi ide possible. 
\lferations in consciousness and mem- 
ory may occur, for example, amnesia, 
hy permnesia, age regression, and revivi- 
fiction. Automatic writing and posi- 
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tive and hallucinations are 
possible. An interesting phenomenon is 
that by which the 
a suggestion made 
after the 


concluded 


negative 


patient carries out 
in the 


session has 


trance state, 


hypnotic been 
post-hypnotic suggestion ). 
In addition to these grrerampusseg that 
are of psychic interest, there are others 
that show primarily somatic 
For example, the physiologic activity 
such as the 
altered. 
view of the 


and diversity of hypnotic 


of various organ systems, 
cardiovascular system, may be 
It is not 
complexity 
phenomena, that 


surprising, in 
there is no single 
theory that adequately explains hyp 
nosis''', The most comprehensive and 
the explanations that has 
is the so-called “Psy- 
Theorv’**. It attempts to 
explain hypnosis according to the ac 


complex of 
been suggested 


choanalvtic 


cepted concepts of modern dynamic 
psychiatry. In oversimplified form. it 
views hypnosis as a state of regression 
primitive type of thinking 
in which the relationship of the sub- 
ject to the operator is greatly intensi- 
fied. The other hand, 
base their theorv on Pavlovian neuro- 
physiology. 


to a more 


Russians, on the 
They view hypnosis as a 
which there is a 
generalized inhibition of the cerebral 
cortex. In this inhibited cortex, focal 
areas of excitation are developed. The 
third fundamental 
simplicity. It is called the “role play- 
ing’ theory. It explains hypnosis as a 
to the 
ment of extreme motivation. 


conditioned st: ite in 


theorv is one of 


response existence or develop- 
These are 
but a few of many theories. It is ap- 
parent that comple te understanding of 
the psychodynamics of hypnosis awaits 
research. 
The first consideration in thinking of 
hypnosis as a medical tool is, 
should use it. At 
answer is professional men only: name 
ly, physicians and dentists. In addition, 


one must remember that hypnosis is 


the results of much more 


who 


present, the only 
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not only an interpersonal relationship 
and an intrapersonal relationship in 
volving the patient, but also one in- 
volving the hypnotist. The effect of 
these complex relationships upon the 
physician cannot be overemphasized. 
The physician-hypnotist should, there- 
fore, be of sound mind. He should be 
normally adjusted psychically. 

The next consideration is the train 
ing the physician should have. An ideal 
teaching program would be one given 
by a medical school with a trained 
teaching staff, available teaching ma- 
terial, and the usual ancillary facilities. 
Didactic 
both hypnosis and basic psychiatry**. 
Supervised training-practice sections 
would be preferred. An effort to learn 
the best teaching methods, the material 
that should be 
course, and the amount of training is 
the goal of the Committee on Medical 
Hypnosis of the American Medical 
Association. Its investigation is being 
aided by “pilot” 
ation. 

Once trained, the physician should 
limit his use of hypnosis to those med- 
ical situations that his medical training 
have qualified him to care for on non- 
hypnotic levels. Conscious of indica- 
tions and contraindications, he should 
use hypnosis as only one of his many 
tools and should integrate it into his 
general therapeutic program. 

Given the particular situation, the 
patient has now been completely diag- 
nosed physically and the decision has 
been made to employ hypnotherapy. 
As Conn" has pointed out, “. . . the 
dangers of hypnosis are those which 
accompany every 
relationship. 


lectures should be given on 


included in such a 


courses now in oper- 


psychotherapeutic 
Any one who hypnotizes 
a pre-psychotic patient or psychopath 
is asking for trouble. A psychiatric 
evaluation appropriate to the situation 
and the planned use of the hypnosis 


is a prerequisite to beginning. The 
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situation is explained to the patient 
and her misconceptions and anxieties 
about her 


situation or her therapy 


eliminated as completely as possibl 


These steps are essential to gaining 
the best trance state possible. 

rhe hypnotizability is th 
next point to be established. Estimates 
of the hypnotizability of the general 
public vary from about 40% to 95% 
Che figures are meaningless in the given 
ability of the parti 


na given relationship 


case, and even the 
ular individual 
from day 


to enter a trance will vary 


to dav. These generalizations can | 
made: Children are subjects 
Usually, the adult who healthy, in 
telligent, has good ego strength, is con 
fident, and can concentrate, 
best subject. If, in 
extrovert, 
tive, the situation is even better. Th 
one thing she 


good 


makes thi 
addition, she is an 
responsive, and is imagina 
needs most for accom 
plishment is motivation. The physiciar 
can often build this or strengthen it 
In developing the hypnotic interpe 
sonal relationship, the characteristics 
the physician also influence hypnoti 
bility. prestige, and atti 
tude ; e helpful qualific: itions. Conh 
and others 
will vary the hypnotizability. Expe 
ence and training are valuable, 
pecially for the difficult case. For 


tunately or unfortunately, the aver 


dence, interest, enthusiasm. 


subject can be hypnotized just about 
well by one another. In the 
long run, the best way to 
hypnotizability is to try hypnot 
the patient. With this thought, we 
not even use tests to predict hypnoti 
bility. There are a number of thes 
tests that make use of the correlatior 
between the patient's suggestibility a 


person as 


evalu te 


hypnotizability as an index for pre 
tion!!- 

There are many techniques that ar 
in use for the induction of the tranc 
state 112,116 They have, however 
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basic similarity. 
to center the 
growing 


The hypnotist attempts 
patient's interest with 
intensity on himself. At the 
time, he separates her from the 
her environment, that is, he 
gradually eliminates the flow of stimuli 
that ordinarily govern her. pepe 
he has some immediate goal or end- 
point that he attempts to sails by 
appropri: ate suggestions. Often this end- 
point is eye closure. 


same 


rest of 


The stage operator, 
with his prestige and buildup and hav- 
ing carefully chosen a promising sub- 
ject, would accomplish these ends by 
practically demanding them of the per- 
son who in turn expected them. Purely 
authoritarian techniques of this sort 
have no place in the normal doctor- 
patient relationship. 

Most induction techniques used in 


medicine begin with suggestions for 
relaxation. As one suggestion is ac- 
cepted, a response to another, even 


becomes easier. 
Simple suggestions are used at first and 
after the has been obtained, 
more complicated ones are introduced. 
The patient is being taught to respond. 
By structuring the suggestions from the 
patient's experiences, a 
smooth, and personalized 
induction is developed. The suggestions 
or ideas seek responses that are either 


sensory 


more complicated one, 


response 


actions and 


atraumatic, 


(ideosensory ) or motor ( ideo- 


motor), and originate in a rather auto- 
matic fashion and free of conscious 
effort. The suggestions, even when 
subtle and indirect, must be clear. 


Repetition with variation makes them 
more forceful and definite. In the usual 
relaxation technique, relaxation is grad- 
ually deepened and eye closure is ob- 
tai Z The trance has been induced. 

he hypnotist may stop at this point 
and may utilize the relaxation and 
hypersuggestibility that he has devel- 
oped. On the other hand, he may want 
to deepen the trance. This can be done 
in a number of ways. He may simply 
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repeat the induction technique or use 
other simple inductions. Then again, he 
may utilize trance phenomena to deep- 
en the trance. 

hallucinations, 
writing, 


Thus, the production of 
catale ‘psy, automatic 


and others, lead to deeper 
trances. Each new learning of the pa- 
tient permits a more 

state. ¢ 


devised 


comprehensix e 
especi: has 


a number of ingenious ‘meth- 


ods by which to deepen trances. The 
trance can be terminated easily by 
simple suggestions to awaken. An oc- 


casional subject will not want to give 
up her trance but this need cause no 
worry. Special approaches can care for 
such a development but even if they 
are not used, the trance will terminate 
spontaneously within a reasonable time. 
Suggestions for the feeling of well be- 
ing of the patient, a posthypnotic sug- 
gestion re induction of the trance, and 
appropriate praise to further the inter- 
personal relationship are usually given 
just before awakening the patient and 
they repeated immediately after 
termination of the trance as reinforcing, 
waking suggestions. 


are 


utiliza- 
tion are quite different processes. The 
utilization is more difficult and is the 
primary danger. Since util- 
izations are individual to the particular 
needs, time and space do not permit 
development of this subject. The goal 
is approached by suggestions, direct 
or indirect, through any method of 
communication that is possible. While 
doing this, the hypnotist keeps the pa- 
tient as a whole individual in focus. 
His duties are to guard and protect her 
and to avoid the disruption of checks 
and balances that govern her particu- 
lar needs, and still to make progress 
toward his goal and the attainment of 
her needs. 

The trance state, like sleep, can be 
graded according to depth as light, 
medium, or deep. The best classification 


Trance induction and trance 
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comes trom the judgment of experi 
ence. There are tables that grade trance 
depth by the phenomena produced 
This is not as scientific as it would 
seem, because some phenomena that 
are usually encountered only in’ the 
deep state may be produced easily in 
a given light trance, or vice versa 
From a practical point of view, one 
attempts to attain that depth of trance 
that is necessary to the accomplish 
ments the therapist has in mind. There 
are two other trance states that are 
categorized separately. The first of 
these is the somnambulistic trance 
This is a deep trance in which the sub 
ject seems to be awake. The other and 
deepest of all trance states is the 
plenary trance. This state approaches 
suspended animation and has been 
utilized 
work. 

Since the response attained in a 


principally in exper imental 


given patient depends upon the depth 
of the trance, a variable is immediately 
evident as a source of misinterpretation 
when trying to compare the data from 
one reporter with that of another, who 
is supposedly reporting an identical ex 
periment. In individual cases, there are 
other unpredictable variables. A given 
phenomenon may be produced in a 
given set of circumstances at a differ 
ent trance depth tor one patient, but 
the same phenomenon in another pa- 
tient may need an entirely different 
set of circumstances. The ability of the 
patient to maintain a given level of 
trance, rather than fluctuating from one 
level to another, adds another ponder- 
able for the uninitiated in research on 
the interpretation of it. An excellent 
paper on the subject of basic research 
in hypnosis was delivered by Gorton"! 
at a symposium on hypnosis in 1960 at 
Colgate University. 

To conclude this preface, a special 
word should be added about dangers. 
We reter you to the earlier statement 
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by Conn. Serious, overt complication 
from the use of hypnosis are rare. The 
are, however, real. The greatest dang« 


arises from subclinical or mild disruy 


tions in the psyche of the patient. Th 
greatness of the danger depends upo 
the relative frequency with which thi 
might occur. One sees in practice iatr 
CCIE problems that have developed it 
a nonhypnotic level. The intensity ot 
the hypnotic relationship would seen 
to potentiate the possibility of such 
problems from careless management of 
the patient in a_ trance. This is just 
another way of saying that hypnosis 
may make the poor practice of medi 
cine worse. These complications should 
never occur in the patients of physi 
cians who are aware of these possibili 
ties, have an understanding of basi: 
psychiatric principles, and confine their 
use of hypnosis within the limits of 
their general medical training. 

\t the moment, another danger that 
is evident to every physician, is that 
incident to legal problems that might 
arise from hypnosis. This should not be 
a worry for the physician who unde: 
stands the problem. The few cases that 
we know about are related to alleg 
sexual improprieties. The only decisio 
that we know of that favored the plai: 
tif was in a case that most experts 
concluded was an hallucinatory rathe1 
than actual violation. Careful evalu 
tion of one’s patients before hypnosis 
would clearly reduce such a possibilit 
It is a good rule, however, never 
conduct hypnosis in the absence of 
protective third party. There are few 
laws that have been tested on this sul 
ject because of the rarity of the cases 
here seems to be no significant danger 
at the present time for the physici: 


using hypnosis. Attempts are being 


made to strengthen the statute book 
and this particular situation should in 
prove for the physician rather thi 
deteriorate. 
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PSYCHOSOMATIC METHODOLOGIES OF 


opsteTRICS. Psychotherapy has long 
been the keystone of good obstetrical 
care. When one considers that, even 
without anv outside influence by the 
medical profession, the great majority of 
pregnancies would terminate success- 
fully and in relatively uncomplicated 
fashion for both mother and newborn, 
one realizes that the psychotherapy 
originating from the doctor-patient 
interpersonal relationship is the obste- 
trician’s primary contribution to most 
obstetrical patients. This psychotherapy 
is often so subtle that it does not even 
seem to be therapy. It consists pri- 
marily of many types of reassurance. 
By them he is contributing to “Child- 
birth Without Fear” by relieving or 
preventing fears and anxieties. The 
physician's personality, his attitude, and 
indeed, his very presence, are among 
contribut- 
ing to his patients’ health and welfare. 


His routine examinations, his explana- 


the most important factors 


tions of routine symptoms, and_ his 
answers to pertinent questions about 
the unknowns of the future contribute 
greatly to his patient’s confidence. One 
might even say that group psychother- 
apy was an inevitable part of our 
“method.” It is carried on by the pa- 
tient's contacts with both the past and 
present patients of her obstetrician. 
An intangible of value stems simply 
from the fact that the patient is par- 
ticipating in what amounts to the 
“method of childbirth,” that is the es- 
tablished and accepted one in her com- 
munity. An example of this was experi- 
enced by one of us (G.L.H., Jr.) 

1935, at his first delivery as Fgh 
medical student on an outpatient ob- 
stctrical service. The patient was a 
‘psy, who, for the moment, was in 
I iladelphia, far from her Argentine 
home. The labor and delivery were very 
Sutists to the patient because they 


conducted according to the 
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morals, manners, and customs of her 
home. Throughout labor and delivery 
she squatted in the corner of her room 
and hid all those parts of her body 
that are important to obstetrics bene ath 
a colorful, ceremonial skirt that was 
protected from within by ten petticoats. 
Anesthesia and analgesia were con- 
tributed by the chants of 3 other gypsy 
women, who were also attired appropri- 
ately for the event. Adherence to cus- 
tom was all that was required to com 
plete a normal delivery and a satisfying 
experience. 

From this philosophy, one might say 
that every community and doctor has a 
personalized “natural childbirth” meth- 
od, a fact that may account for much 
of the cynicism and even antagonism 
to the Read method that was and still 
is in evidence in the profession. When 
someone else's natural method is trans- 
planted into 
practice, the “natural” takes on a sem- 
blance of the unnatural. Be that as it 
may, there must be common denomi- 
nators in all 


another community or 


of the psychophysiologic 
methodologies that achieve the com- 
mon obstetrical goals for them, namely 
patients who are usually pleased with 
themselves, their parturition, and their 
baby, and who have been relieved of 
rg pain and exhaustion, and who 

» both mentally and physically well 
as ‘oon start their he althy babies out 
into the world. There cannot be too 
many different neuropsychiatric and 
physical pathways by which the identi- 
cal endpoint is re ached. One would 
expect that an analysis of the specific 
methodologies that have been recom- 
mended for preparation for delivery 
and have been established and _vali- 
dated by the experiences of many doc- 
tors responsible for the care of many 
patients, would show us basic features, 
common and essential to any psycho- 
physiologic approach. One might also 
expect that such a comparison might 
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give a clue to the values of certain 
distinct features peculiar to a given 
method. 

The Hypnotic or Hypnosuggestive 
Techniques. The hypnotic method is 
the oldest of the three methods that 
will be presented. Although scattered 
reports of hypnosis used for labor and 
delivery dot the early literature, there 
was no formulated or organized plan 
of hypnotherapy in obstetrics until the 
Germans introduced their “hypnosug- 
gestive” method shortly after World 
War I. This work impressed the Rus- 
sians, and soon after the early German 
reports appeared, the 
applying the method. 

Friedlander**, Falk*! Heberer* 
Kirstein®’, Siemerling”’, and Liegener** 
were among the pioneers in Germany, 
and their work appears in the literature 
of the early 1920's. Schultz-Rohnhof"* 
and were, 


Russians were 


however, the 
leaders in most of this German period. 
These men were obstetricians, and at- 
tention is called to because of the 
contrasting situation in Russia. There, 
Platanov, a psychi: oto and the direc- 
tor of the School of Psychother: apy in 
Kharkov, was responsible for the intro- 
duction of obstetrical hypnothe rapy. He 
remained the leading figure in this field 
and was the one most influential in the 
creation of psychoprophylactic method, 
which was to follow in 1951. Platanoy 
and his school were interested in the 
application of psychiatry to the prob- 
lems of general medicine. He was soon 
joined in his obstetrical venture by 
Nicolaiev, an obstetrician, and by one 
of his own pupils, Velvoski. They 
proved worthy associates and, with 
Platanov, remained the “big three” of 
psychophysiologic obstetrics 
for years. 

The German hypnotic method, with 
its Russian adaption, is essentially the 
method we are using more than 25 
years later. Schultz-Rohnhof’s tech- 


Russia 
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nique included: antepartal correction 
of misconceptions and fears of hypno 
sis; antepartal preparation of patients 
and the introduction of group therapy 
the use of posthypnotic suggestion 
given before labor to create a beneficial! 
substrate for pain relief during labor 
and the use of hypnosis during labor 
and delivery so as not to deprive th 
patient of an important, personal ey 
perience. The routine of Kogerer was 
practically identical. If anything, his 
method placed more emphasis on th 
use of posthypnotic suggestion for ana 
gesia in labor. The primary differenc 
between these men was their attitucdk 
toward the importance of the presenc« 
of the obstetrician during labo: 
Schultz-Rohnhof insisted that the ob 
stetrician’s presence was of the greatest 


importance. Kogerer said it was not 
therefore the emphasis on the post 
hypnotic suggestion in his technique. It 
would be unjust to conclude that 
Kogerers 70% of excellent results and 
Schultz-Rohnhof’s SO%, measured th 
importance of the presence of the ob 
stetrician. By a good result was 
meant that the patient was pain fr 
without analgesia or anesthesia throug! 
out labor and delivery. 

The Russians were more intereste 
in the reasons for the use of hypnosis 
and upon its effects on the mother 
an individual, the mother-baby rel 
tionship, and the like, than were tl 
Germans, or, at least, they wrote mor 
This is probably a reflection of tl 
value of the rather unique collabor 
tion of obstetrician and_ psychiatrist 


made possible through their growing 


experience because they continued t 
apply the method vigorously. The Ger- 
man literature on th subject practical! 
disappears after the flurry of the fir 
few years of publishing. Platanov sa 
hypnotherapy not only as a means 
pain relief but as a part of a metho: 
ology that could avoid maternal e 
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haustion and protect the labor passen- 
ger from drug toxicity, and had many 
advantages. After more than 
ten vears of experience with the meth- 
od, he was still publicizing “additional 
a beneficial effect 
and the develop- 


values, for example, 
on maternal attitude 
ment of particularly satisfying 
mother-baby relationship. 

It is not surprising to find these “plus 
American lit 


almost from its inception. This 


values’ appearing in the 
erature 
broader appreciation of the advantages 
of hypnotherapy in obstetrics was con- 
ditioned by the Re 


prec eded it, 


ad method, which 
and by the general growth 
of psychosomatic medicine, which also 


preceded American activities in the 
field. Most of ow publications on the 
subject have appeared in the last 5 
vears. Indeed, the use of hypnotherapy 
on a wide = is almost confined to 
the same 5-year period. This does not 
mean there was no experience in hyp- 
nosis before that, for it was being used 
in obstetrics sporadically even before 
World War IL*. Kroger and DeLee® 

published their first paper on the .. 
ject in 1943. Before the official state- 
ments of policy by British and Ameri- 
can medicine, however, hypnotherapy 
was being used quietly and only by the 
occasional obstetrician. Most doctors 
did not want their names associated 
vith hypnosis. Many hospitals, perhaps 
would not permit 
its use within their walls. During this 


saine period of time, there was no great 


the great majority, 


emand for the use 
tetrics 


of hy pnosis in 


ie declarations of the American and 
British Medical Associations*:!! have 
natically changed the situation, al- 
though admittedly, acceptance by both 
th profession and the laity limit and 
probably will continue to limit the 
Wilespread use of obstetrical hypno- 
th ipy'*. At least, hospital doors are 
open now to the use of hypnosis; it 
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is finding greater lay appeal; and the 
yractices it need no 
longer feel like an isolated pioneer. 

It is likely that the main indication 
for hypnosis in American obstetrics is 


phy sician who 


individual 
admittedly a 
vague guess, is that most obstetricians 


the request tor it by the 
patient. Our estimate, 
who use hypnosis employ it for no more 
than 10 to 20% of their patients. There 
are notable exceptions to this and prob- 
ably they are due to the reputation of 
the individual physician. In those who 
routinely suggest its use to their pa- 
tients, one hears figures of acceptance 
that varv from 30 to 50%. 

One of the benefits of hypnotherapy 
as a psychophysiologic approach to ob- 
stetrics is its great elasticity. The indi- 
vidual obstetrician can develop the 
method that suits him best and can 
individualize it, in addition, for his pa- 
tient. The lack of standardization pre- 
sents a problem, however, to one try- 
ing to make comparisons and “explain” 
policy. Both the Russian and German 
methodologies stressed with great em- 
importance of the educa- 
tional feature during the antepartum 
They suggested 4 to 6 visits 


phasis the 


period? 
during he last 4 weeks of pregnancy. 
Two or 3 of these sessions were indi- 
vidual sessions and the rest were group 
groups included, when 
numbers are given, about 25. At the 
individual misconceptions 
were clarified and the development of 
the hypnotic state was accomplished. 
The group sessions were primarily for 
the relief of anxiety and fear by educa- 
tion. This may have been a superficial 
reason for the group therapy. Both the 
Germans and Russians were extremely 
aware of the psychological values in- 
herent in group therapy, per se. Their 
experience taught them that there was 
little point in increasing the number 
of sessions in order to attain a greater 
number of successes. Indeed, they em- 


sessions. The 


sessions, 


ne 
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phasized that one could decide quite 
well from experience how a given pa 
tient would develop by observing her 
capabilities at the first session. In other 
words, if the patient immediately 
proved to be a good subject, she would 
continue to be one. If she was not, or, 
at least, was not in that particular en 
vironmental situation of which she was 
a part, she would not improve remark 
ably in her responsiveness. Since pa 
tients in this country apparently report 
much earlier and are seen more fre 
quently by their obstetricians during 
the antepartum period, the educational 
aspects of the method are usually ac 
complished in small parcels distributed 
throughout pregnancy, rather than in 
the formal, concentrated method of the 
Although 


value of group therapy, American ob 


Russians. appreciating — the 
stetricians, in most part, have so few 
patients who are interested in hypno 
therapy that it is difficult to form a 
sizable group. There is, therefore, less 
group work here than abroad, and that 
relatively informal. For the same rea 
sons, the obstetrician rather than a non 
protessional associate usually directs 
each session, Contrasting with the prac- 
tices of the majority, there are notable 
exceptions. Excellent obstetricians, who 
are long established in hypnotherapy 
by time and reputation, have larg: 
numbers of patients in training tor hyp 
These men mav teach both 
trance induction and the didactic ma 
terial 


notic care 


about pregnancy in group ses 
sions. The patients may be introduced 
to the subject by pamphlets that ex- 
plain the hypnotic phenomenon and 
dispel the usual misapprehensions 
There is widespread use of records and 
tapes that are reviewed in the offic 
and then taken home bv the patient for 
practice obstetricians 
teach autohypnosis by relaxation exer 
Thus 


manv combinations of antepartal tech- 


sessions. Some 


cises similar to those of Read 
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niques are used. Probably a large per- 
centage of patients are trained indi 
vidually and without the help of a 
group 

The main problem stemming from 
the use of these techniques has been 
both 
is the extra time required for each pa 
Indeed, this 
reason for the introduction of psycho- 


the same here and abroad. It 


tient was an important 


prophylaxis in Russia. A number of 
suggestions have been made to lessen 
this time. The Russians emphasized 
the use of posthypnotic suggestions f 

pain relief, given during the prenatal 
sessions for recall in labor. This tech 
nique has had increasing appeal in this 
country. A second step toward pra 
ticality has been in an attitude toward 


planning the conduct of labor by 
combination method of hypnosis ai 
drugs. Here the preplan is to use se 

tion and anesthesia but to strengther 
their effects by hypnosis, thus greath 


amounts needed?*. suct 


reducing 
ises, little or no unusual preparati 
is required and 


ploved 


the hypnosis is e! 
practically as an extempora 
neous, adjunctive technique. This con 
bination serves well. The Russians have 
used extemporaneous hypnosis 
preparation, adding 
Thev er 


phasize the importance of motivati 


quently without 


sedation if and as needed 
this case by pain, and rarely begit 
the induction before cervical dilatat 

f cm.*. With this technique’ as w 
s their preplanned methods, they 
ten use the suggestion inherent in p 
Another 
the obstetrician during his conduct 
labor that has been emphasized 
Kogerer and 

lative ease with which hypnotic r 
port can be transferred. Thus, the 
transfer his ability 


for the parturient to anv attend 


ebo the rapv- timesaver 


others stems from 


totrimar 


ste Clan can 
while he is elsewhere. This possibil:t 


successful transfer can be 
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creased by appropriate antepartal post- 
hypnotic suggestion. The physical pres- 
ence of the obstetrician, however, is 
still a sine qua non for success in the 
minds of many. Jacobson** insists that 
this is a primary weakness in obstetri- 
cal hypnotherapy. He points out that 
it weakens the patient's 
by fostering de ‘pe ndence. 


ego strength 

The methods of hypnosis that are 
used during labor are about as variable 
governing the antepartum 
techniques. Although little detail about 
this appears in the foreign literature, 
it seems likely that the trance is usually 
induced by routine’ relaxation or 
authoritarian techniques, taught ante- 
partum and reinforced by posthypnotic 
suggestion. Amer- 
naturalistic tech- 
are being employed more fre- 
enlly as evidence of the influence of 
Erickson’s extensive teaching. He has 
also pioneered in teaching the more ad- 
vanced special techniques, for example, 
“dissociation” and “confusion” tech- 
niques, that should result in deeper and 
more stable trances, and thus lead to 
better end results. He has also demon- 
strated the value for the parturient of 
developing “time distortion,” the ability 
of the hypnotist to alter the apparent 
length of time**. By the utilization of 
this trance phenomenon, the length of 
contractions made to seem 
shorter than they are, the resting inter- 
vals, longer, and the overall time of 
labor, shorter for the patient. 

Reports of results of the use of hyp- 


as those 


This remains true in 
Utilization or 
nique 


ica 


can be 


nosis concentrate attention on relief 
of pain. These are difficult to evaluate 
because all that they really show is 


what one man can do with his particu- 
lar practice, which, although unselected 
by him, is really very selected as a re- 
suli of his reput: ition. One would 
thik that the foreign groups, particu- 
lar'v the Russians, are more truly 
sel -cted. An “excellent” 


un- 
result is usually 
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defined as a patient who requires no 
sedation nor anesthesia for labor and 
delivery. A result is the 
requiring minimal drug therapy or 
anesthesia, or both. The Continental 
literature reports excellent results in 
50 to 90% of hypnotized patients. Uni- 
formly, both here and abroad, failures 
in the of 10%. Results in this 
country based on complete or relative ly 
complete freedom from pain 
from 35 to 9OG!"52-54.79.9! with a median 
a bit less than 50%. The great variation 
in the data is probably the result of 


“good” case 


are range 


range 


selection. One should emphasize, 
that the results indicate 
in patients using the 


too, 
a success rate 
technique, not 
of those in the author's whole practice. 
Some investigators try to use the meth- 
od in almost all cases, others, in rela- 
tively few. It is often stated that a 
trance deep enough to insure excellent 
results is at most 25% of a cross section. 
Relief of pain is admittedly the primary 
Re- 
lief of anxiety is coupled automatically 
with One can 
say Pi with certainty that drug re- 
quirements for pain relief will be 
lessened every hy pnotize “d pa- 
tient!®35.55.72, 4 coroll: iry of this postu- 
late is that one can anticip: ite newborns 
from mothers hypnotized for labor that 
are less narcotized and less asphyxiated 
than those from more heavily sedated 
patients, and this is almost a universal 
impression of those reporting. Other 
advantages are reported from bypaoti- 
cally conducted labors. Reynolds* 

called attention to the impressive re- 
laxation of somatic musculature. Ap- 
parently the result of this, a decreased 
incidence of paravaginal and perineal 
lacerations has been 
As experience with hypnoane thesia 
increases, more and more major surgi- 
cal procedures are being done under 
hypnosis*’. A number of Cesarean sec- 
tions have been accomplished success- 


goal of most authors using them. 
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fully under hypnoanesthesia in this 
country’ and abroad. Crasil- 
neck!'* has pointed out the particular 
value of hypnoanesthesia in compli 
cated cases. It seems to us that the satis- 
factory evaluation of a psychosomatic 
technique by percentages of pain re- 
lief is very unreal. Admittedly, how 
ever, endpoints on which to base sta- 
tistical reports are a well-known prob 
lem in hypnotic evaluation. A true 
evaluation, however, should take ac 
count of the many other effects that 
accrue from the hypnotic relationship. 
If the operation cannot be accom- 
plished under hypnoanesthesia alone, 
pre-anesthetic hypnosis greatly reduces 
the amount of anesthesia that would 
have been required and, at the same 
time, reduces the probability of shock 
and postoperative complications. Hyp- 
notic labors are shorter than average 
the decrease averaging about 2 hours' 
26,60,70.114 observers comment that 
postpartum blood loss is reduced*!-°* 
possibly through vasoconstriction®’ 
Winkelstein and Levenson'', how- 
ever, found no change in blood loss. 
Almost all who use hypnosis in labor 
are greatly impressed by the good atti- 
tude it engenders in the new mother 
and the apparent conservation — of 
strength it has 
$5,54,60,77,113. There is no question that 
a majority of these patients do not 
share in postpartum exhaustion, are 
relaxed, and feel surprisingly well after 
delivery. The maternal pride and satis- 
faction in her accomplishment are ex- 
cellent. 

The extra time required by the ob- 
stetrician using hypnotherapy remains 
its greatest drawback. In addition. the 
old mysticism associated with hypno- 
sis remains, and for many it remains 
unacceptable’, An apparently insur- 


mountable disadvantage lies in the 


number of patients who cannot be hyp- 
notized or for whom a6 sufficientl, 


deep trance cannot be accomplishes 
Stewart’*"? found that only 20% of h 
patients could obtain a deep tran 
state. On the other hand, he only h 


complete failure in LOY. Winkelstein 


estimated that he could not help 30 


ol his 
Weighing 


vantages, those who use and writ 


patients by hypnotheray 


advantages against disa 


tbout obstetrical hypnotherapy 
impressed by its value. Tom’ 
others caution about overenthusiast 
until greater experience will permit 
better evaluation of the problem 
Natural Childbirth:’ Grantly Di 
Re id \ book by Grantly Dick he i 
Natural Childbirth” 


in London in 1933, and it was destine 


publishe 


to have a tremendous impact on ps) 
chosomatic obstetrics. The book w 
the outgrowth of an experience th 
had left an indelible impression « 
Re ad He delive red a patient, who ha 
had an amazingly easv labor witho 
he Ip of anv drug or anesthetic. Whe 
he que stioned hei about it | 


inswered, “It was not meant to | 
painful, was it?” This incident inf 
enced the rest of Read's lift He d 
cided that normal labor, a physiolog 


process. could not be painful Not 
the less, women had pain with chil 
birth, and he devised a theory to « 
plain this. The theory was complet 
empiric and its deve lopme nt was base 
on unproved and unprovable assum) 
tions. His book presented his theor 


and his solution for painle ss childbirt| 


The tenuous basis for his theory 
most led to its early de struction. T] 
book had appe al, however, particular 
for the laity. It was a success. Th 


support was all that Read needed. Wit 


almost religious zeal and missionar 
spirit, he publicized his method a1 
his faith in it. His sincerity, honest 
vigor, and driving personality spre 
the gospel throughout the world ai 
won for him many disciples, even mo 


di 


i] 
1 
\ 


ealous, if this were 
himself. 

Read's theory had the appeal of sim- 
plicity. A normal event like childbirth 
could not be painful. His denial of 
original pain from labor and delivery 


possible, than 


was fundamental to his method. The 
fear and anxiety led to tension and, 
in turn, to pain. Read admitted that 
other factors in the patient's back- 
sround did influence the situation in 
some degree. Among these influences 
were the patient's personality, her gen- 
eral health, and her state of mind, 
which was at the mercy of fatigue or 
every day stresses and strains, or both. 
His pseudos¢ ientific explanation of pri- 
mary pain was therefore, the cortical 
misrepresentation of the visceral stim- 


uli from the contracting uterus. The 
theory proceeded then to assume that 
this misinterpretation — plus 
ictivated the 


fashion. In turn, it discharged abnormal 


anxiety 
cortex abnormal 
nerve impulses down over the auto- 
nomic pathways, back to the uterus. 
rhese abnormal stimuli produced ab- 
normal uterine contractions. These ab- 
normal contractions did produce pain- 
ful stimuli and, arriving at the cortex, 
were exaggerated by its already _ex- 
cited state. 


was produced from the sum of a pri- 


Thus, the problem of pain 


mary and a secondary pain. 

Read's solution to the problem was 
as elementary as his theory. One must 
simply eliminate fear and anxiety and 
pain would be prevented or controlled. 
lo eliminate them, he 
th e-point program. The first part of 
it was educational; the second, phy si0- 


developed a 


therapeutic; and the last, psychothera- 
peutic. 

(he educational part of his program 
Was presented to patients in groups, 
and oceupied the last half of pregnancy. 
elementary course and 
demonstration about the anatomy and 
involved 


lecture 


physiology of pregnancy, 
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the growth of labor and delivery was 
the essential element of teaching. The 
physician presented a number of these 
sessions, and a well trained nurse or 
midwife gave the others. The second 
part of the method, the physiothera- 
peutic part, consisted of three kinds of 
exercise. These were also taught in 
group fashion. The first set of exercises 
involved controlled breathing, designed 
basically to foster relaxation throughout 
labor. The exercises were different for 
different stages of labor. 
type of exercise was the relaxation ex- 


The second 


ercise. This consisted of tensing and 
then relaxing individual muscle groups 
throughout the body. Read credited 
as the father of this method. 
Jacobson was never complimented by 


Jacobson** 


this accreditation because he did not 
think much of Read’s relaxation tech- 
nique. Admittedly, the two methods 
have something in common but the 
Jacobson method is a much more 
thorough and complicated system than 
Read's, and, as a result, produced a 
deeper and _ better controlled state of 
relaxation. The third group of exercises 
was designed to improve the patient's 
general health in nonspecific fashion. 
Interestingly enough, these exercises 
are those that have characterized the 
Read method. They are the least im- 
portant part of the method. 

The psychotherapeutic part of Read's 
method had so many facets that, in 
their subtlety, many were never noticed 
by many physicians. Both of the first 
two pi arts of the method were extremely 
valuable psychotherapeutically. Prob- 
ably the most important features of the 
psychother: apy were, however, Read 
himself and the symbol he became. He 
demanded, or at least, got, undivided 
loyalty for his method from all those 
who worked with him in the care of 
his patients. “His” group engendered 
an atmosphere of undeniable impor- 
tance that surrounded his patients from 
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mid-pregnancy to the end of labor. He 
knew the import: ince of this and tried 
to improve it in every possible way. He 
did his best to eliminate all “negative 
stimuli.” 

Group training was an important part 
of the psychotherapy. 
namics of group work are too comple x 


The psye ‘thody- 


to discuss in this paper, but its advan- 
tages are many. His relaxation exercises 
would produce a trance state in many 
patients. He utilized the 
gestible quality that came with relax- 


ation. His books on the subject, as 


hype rsug- 


well as those by others*® his per- 
sonal visits and his other contributions 
to the literature added prestige, which 
was of no little importance. 

Niceties were added to the method 
as the result of experience. Because 
many of the labors were not painless 
us most pe ople were led to believe they 
would be, Read changed the title of 
his second edition to “Childbirth With- 
out Fear’*’. Efforts were made to per- 
mit the use of minor amounts of anal- 
gesia and anesthesia during labor and 
delivery without “loss of face.” The 
husband was encouraged to be with 
the patient®**', and he was taught 
to carry out certain procedures de- 
signed to support the patient in labor. 

In America, interest in Read’s meth- 
od dates to the immediate postwar 
years. Sawyer*’ was one of the pioneers 
of the Read method in this country. He 
published his first paper about it in 
1946. The following year, Read came 
to America by invitation of the Ma- 
ternity Center of New York, and an- 
other wave of interest was engendered. 
Goodrich*® at Yale was an important 
convert to the method. Thoms, who 
followed Goodrich, contributed | still 
more through his interest, lectures, and 
numerous 104, 106 
| His important contributions were 
rooming-in and prenatal pediatric con- 
sultations. He expanded the use of 
sedation in reasonable amounts. Well 


Thoms 


oriented in psychodynamics, 
emphasized the importance of | the 
method for its contribution to certain 
emotional needs of the mother and to 
the mother-child relationship. It is in 
teresting that he vigorously denied that 
“Natural Childbirth” was related to 
hypnosis. Buxton'* followed Thoms. He 
has also emphasized the method as of 
value to accomplish an emotional ex 
perience. Winkelstein and Levenson'! 
also emphasized the experiential value 
and Davidson'® pointed out that. th 
essential feature of the method was the 
satisfaction of participation. Many 
other publications appeared about the 
Read method, stressing one or another 


of its aspects or offering some refine 


9,61.71,73,77, 87,93, 11 


ment of another value’ 
Results of the method were relativels 
uniform 104,109,110 
30% of the patients had no pain. Fifty 
per cent had good results. Complet 
Additional 


values reported by some and denied 


Twenty-five to 


failures were less than 10%. 


by others included the shortening of 
labor, the development ot personal sat 
isfaction, and freedom of the baby from 
depressing effects of analgesics and 
anesthetic agents. 

The publicity given the Read meth 
od and the misunderstandings of it 
led to manv discussions and even argu 
ments. The question as to whether it 
was or was not hypnotic, Read, Good 
rich, Thoms, and many others answeres 
in the negative. Kroger, Mandy*?, and 
insisted it 


many Americans® 
was. It was said to be “too supe! 
ficial"**, it produced dependency", it 
. It seemed that a tech 
nique of this sort might appeal to the 
needs of the prepsychotic, and this wa 
no doubt why Rogers“ was able t 


was dangerous“ 


find 9 cases of psychoses associate 
with it. That the method was at funda 
mental fault would be an unwarrante: 
conclusion. Despite controversies, i 
produced many satisfie 7 mothers. 
Psychoprophylactic Preparation. 
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Progress of Medical Science: 


1951, the Russians presented their new 
method of psychophysiologic obstetri- 
cal care. It was described in a bulletin 
from the Ministry of Health entitled, 
“Temporary Directions in the Practice 
of the Psychoprophylaxis of the Pains 
of Childbirth.” The two leaders of the 
committee that formulated the plan 
were the two pioneers of obstetrical 
Platanov and Velvosky. It 
crew out of the hvpnosuggestive meth- 
od, but did not replace it completely. 
The original method was preserved 


hypnosis, 


and assigned for use in difficult or com- 
plicated cases 

Psychoprophyl: ixis replaced formal 
hypnosis for two reasons. First, a Rus- 
sian law had restricted the use of hyp- 
nother: apy to certain qui alified physi- 
cians. Second, the hypnosugge stive 
method required more of the obstetri- 
cians’ time than they were able to give. 
The hypnosuggestive method became 
impractical of general application, and 
was replaced for expediency, not for 
inadequacy. Basic construction of the 
psvchoprophylactic method is remark- 
ably similar to that of Read. There were 
three important obvious differences be- 
tween the methods and a number of 
secondary differences. The differences 
are advantages in the opinion of the 
Russians. First, the method had a 
defendable scientific basis in Pavlovian 
ne siology. 
sented i 


Second, it was pre- 
a Ci arefully detailed fashion, 
well and unmistakably 
clear. Finally, status for it was guaran- 
teed from the start because it was a 
declaration of the government. 

In the new method, instruction of the 
patient was of prime importance. 
Whenever possible, four to six sessions 
o! training were scheduled for every 
patient, beginning at the 36th week. A 
modified shorter course was available 
for special emergencies. Four sessions 
or more were required for statistical 
porting. As a second important fea- 
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ture, the active participation and _per- 
sonal physical presence of the obstetri- 
cian were emphasized. He was person- 
ally to begin the patient's training by 
conducting the first session. He was 
obligated similarly for the last. Inter- 
val sessions could be turned over to 
mid-wives. Furthermore, he was ex- 
pected to be with the patient during 
labor. At the original session, a com- 
plete medical evaluation was required. 
An equally careful psychiatric evalu- 
ation came next and all data were re- 
corded and the patient classified for 
the antepartum record. 

The educational program was de- 
signed to develop in the patient a posi- 
tive emotional attitude toward her 
pregnancy and childbearing. To accom- 
plish this, good teachers with suitable 
personality traits were a_ necessity. 
Even the required characteristics and 
attitudes of this personnel were de- 
tailed in writing. The established edu- 
cational precepts of the hypnosugges- 
tive method were taken over intact. 
Special attention was given to the cor- 
rection of misconceptions and the 
elimination of fears and anxieties. Ap- 
propriate physiology and anatomy were 
taught. An extra refinement was the 
grading of patients according to intel- 
lectual and cultural backgrounds. Pa- 
tients with similar backgrounds were 
united separate classes so that the 
teaching could be carried out at the 
intellectual level of the patient. 

The Russian method accepted as fact 
that normal labor is painless, and in 
this assumption they followed Read. 
A painless labor could be anticipated, 
therefore, if the patient learned her 
lessons well. This challenge was kept 
clearly before the patient. The teachers 
were urged to be enthusiastic, com- 
municative, kind, and understanding in 
their work. Expansion of motivation 
was a teaching duty. To further this, 
the patient was introduced to a woman 
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or women who had successfully em- 
ployed the method. The staff was 
taught the importance of suggestion at 
all levels and they were expected to 
incorporate it into their teaching meth 
ods and use it actively. 

“Pain reducing procedures” carried 
out by the patient were the substitu- 
tion for Read's exercises. Controlled 
breathing, with attention to the rhythm 
of breathing, was retained. The first 
“pain reducing procedure” was circular 
efleurage of the lower abdomen in 
time to the breathing. When these 
could) no longer control discomfort, 
the next procedure was introduced to 
replace the effleurage. The second pro- 
cedure was to make pressure with the 
thumbs on the anterior, superior iliac 
spines during contractions. When nec- 
essary, the next procedure Was put into 
practice. This consisted of making 
pressure against the lower back with 
the dorsal surface of the hands. The 
specific pressure area was that bordered 
by the rhomboid muscles. Finally, in- 
struction was given in sphincter relax- 
ation. 


The next important element in the 


method was a relaxation component. 
This differed radically from Read and 
hypnosuggestion. The relaxation was 
developed actively rather than pas- 


sively. This “activity” or purposefulness 
was essential in theorv because, to 
transform the method from a hypnotic 
toa nonhypnotic one, an active cortex 
was required by Pavlovian theory. The 
active relaxation and the “procedures” 
accomplished this. 

The authors of the method were 
willing to admit that in carrving out 
the method an “hypnoidal state” was 
developed. They agreed, too, that the 
patient was hypersuggestible this 
state. Re-emphasis was placed on util- 
ization of the hypersuggestibility, both 
directly and indirectly. 

The presence of the physician during 


labor and delivery remained of para 
mount importance. He was required t 
be present at least at or near the tim 
of admission, at the time of any person 
nel change, and, of course, for delivery 
Great importance was placed on_ 
times at which the various “procedure S 
were introduced in labor and this de 
cision was the responsibility of the at 
tendant. Suggestion was used liberally 
Detailed attention was directed towai 
a good environment tor the parturient 
for example, all restless patients wer 
isolated 

In 1956, a conference was held in Kie 
to re-evaluate the psychoprophylact 
method At this meeting, the offici 
title of the method was changed 
became “The Psvchoprophylacti: Prep 
aration of Expectant Mothers for Child 
birth.” Thus, painless labor which wa 
promised in the original title, was 1 
longer 
needed because childbirth was ofte 
not free of pain, and having been pro 
ised this, some patients were destroy 


the propaganda surrounding tl 


method by their complaints. The 
ference also suggested more liberal 
of supplementary medication and 
emphasized the importance of su 
tions, and particularly those of 
direct and subtle type 
Collection of comparabl 
was insured 
ind definite 
t. Excellent or goo 
btained in 75 to 90 
letely painless labors 
red only 40° 
mpts were mad 
is obiectivels 
hanges in blood 


ed with reports 


ork with ict rich 


was done Electroencep!} 


data were 1nc lude d The se 


ners seemme d te 


» confirm the 
results which had been 


promised. This change was 
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Although good results were 
obtained in 80 or 90% of cases, half o 
these successes were made possible by 
discipline 


ported. 


rather than complete pain 
relict 

The method appeared, therefore, to 
produce the required reduction or elim- 
ination of pain very satisfactorily. 
Fears and anxieties were eliminated. 
In addition, labors were shortened and 
there was a decreased incidence in op- 
erative delivery and the use of episiot- 
my When data were compared with 
those controls. uterine in- 
ertia, and pelvic lacerations were re- 
duced. The general health of the new- 
borns was improved in the study group 
ind fewer evidences of fetal distress 
ecurred during labor. Finally, the pa- 
tients using the method were impres- 
sively better as to strength and mood 
than was true for the others, and this 
was reflected in the greater weight 
gains reported for their babies. 

To date, there has been little demand 
ind little use of the Russian method 
in the English- speaking countries. Its 
popularity has been growing, however, 
m the European continent, particularly 
in France, and in South America and 
the Orient. Lamaze 
the method in France. 


Eclampsia, 


has championed 
The French have 
modified it in one important way. They 
prefer passive to active relaxation but 
insist the * ‘procedures” keep the corti- 
cal excitation that is essential. A minor 
change in breathing exercises is the 
only other French change. The French 
results are similar to those reported 
trom Russia. 
Miscellaneous. Several statements 
have already been made in the pres- 
entation as to the apparent advantage 
that a hypnotically conducted labor 
has for the newborn. Evidence of the 
orrectness of this impression has been 
fered in two recent studies. Moya 


ind James™ studied newborn infants 
irom mothers whose labors and de- 
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under 
hypnosis and others from parturients 
given no analgesia and no more than 
local anesthesia. Both groups of babies 
were very mildly asphyxiated as de- 
termined by acid-base studies of infant 
blood. Continuing serial acid-base de- 
terminations showed, however, that the 
values became stabilized and reached 
normal levels significantly more rap- 
idly when hypnosis had been used. 
Escardo and Coriat®® studied the 
tonic antigravity conduct of newborn 
infants in order to evaluate “birth 
shock.” “Birth shock” was absent or 
almost absent in all newborns deliv- 
ered from mothers using psychopro- 
phylaxis. It was present and did not 
disappear until at least the fourth post- 
partum day for most newborns deliv- 
ered by methods.” As 
has pointed out, however, 
neurologic morbidity and alterations in 
the reactivity of newborns are 
often traceable 


liveries had been conducted 


“customary 
Flowers** 


more 
to birth trauma than 
to analgesics or anesthetics given the 
mother. Escardo and Coriat admittedly 
do not know the significance of their 
finding, but, as they — out, it seems 
likely that reduction in “birth shock” 
should be one additional sign indicat- 
ing a better prognosis for the infant. 
Other laboratory data that relate to 
clinical observations have been re- 
ferred to in the studies by Reynolds*® 
on the effect of hypnosis on uterine 
contractility. He demonstrated _ that 
contraction patterns could be altered 
by hypnosis. Baer® confirmed these ob- 
servations by tocogr: iphic studies. We 
have reached these conclusions from 
works of our own done with the Lorand 


tocograph. The changes that result 


spontaneously from induction of the 
trance state are toward the normal or 
ideal, that is, toward the most efficient 
type of contraction. 

A number of papers on other uses 
obstetrics are worthy 


for hypnosis 
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of mention. August’? and Clark'® have 
used hypnosis to improve and to in- 
hibit lactation with satisfactory results. 
Several investigators have ‘reported 
experience with hypnosis for the treat- 
ment of hyperemesis gravidarum’ 


52.57.91 The success rates varied from 
50 to 100%. Hypnoanalytic 
have occasionally resorted to 
with the treatment of re- 
fractory cases. 
Ptvyalism is, 


methods 
been 
success in 
realize, not infre- 
que ntly treated successfully by hypno- 
therapy. We encountered no mention 
of this use in our survey, but it is likely 
that we missed it. We have successfully 
treated all of the 
countered. Results were prompt. 


we 


have en- 
The 


method employed was a combination 


3 cases we 


of relaxation, relief of anxieties, and 
direct suggestion. 
CoMMENT. A_ comparison of the 


bases of all three psychophysiologic 
obstetric techniques shows clearly their 
common structure: Although the 
theories by which to explain results 
vary wide ‘ly, other dissimilarities are 
primarily a matter of emphasis and 
detail. 

The immediate goals of each meth- 
od are the prevention and relief of pain 
through physiologic processes. Accom- 
plishme nt of these aims provides an 
opportunity for the patient to partici- 
pate consciously, cooperatively, and 
satisfyingly in her labor and delivery 
and negates a need for excessive seda- 
tion and anesthesia. 

Basic to these attainments are the 
state of mind of the patient and the 
utilization of that state by the obste- 
trician. Occasionally, the necessary 
state of mind is a natural attribute of 
the patient. This was apparently true 
in Read’s original case. More often, it 
must be developed, and the develop- 
ment is the responsibility of the obste- 
trician who chooses to use this type of 
obstetrical preparation. Here, then is 
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most of the fundamental background of 
hypnosis: an (altered ) 
deve lope d by an 


state of mind 
(intense ) inte rperson 
al relationship a influenced — and 
utilized by the (hypnotic) operator 
At the onset, the practitioner of eac 


method develops or strengthens moti 


vation his patient by every possibl 


means and he continues to reinforce it 
An educational program is an impor 
tant constituent of all three techniques 
In the overt hypnotic method, 
of the learning is directed toward the 


correction of 


mucl 
unwarranted fears and 
misconceptions about hypnosis. In the 
‘Allied Methods,” the 
the method are stressed. 
the educational programs of all thr 


advantages of 


Common t 


is the presentation of fundamental 
formation about pregnancy, labor, and 


delivery. The purpose of this part ol 
the methods is to relieve the mind of 
the common fears that relate to child 
bearing and the anxieties of the un- 


known that face almost every pregnant 
patient. This mental conditioning is es 
sential to the development of the re 
state Since 
duction in itself produces this altera 
tion in mental status, the hypnotic tech 
the 


ceptive of mind. trance in 


nique requires least obstetrical 


didactic training. 

The physical therapeutic portion o! 
the three techniques vary considerably 
as One compares one method with th 
other. The 
superficial. One can dismiss the pl "si 
Read as of little sig 
although they have received 
a great deal of attention. They are, a 
cording to Read, only a part of th 
health campaign that is th 
essence of the physical fraction of all 
antepartum care. They 
have some psychologic value as indirect 
One can the other 


dissimilarity is, however 


cal exercises of 
nificance, 
general 
eT 


do, 


suggestions. view 


“exercises” and “procedures” of the 
Allied Methods” as trance induction 
devices. In the Read Method, the ‘m- 
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portant relaxation exercises are com- 
parable to the suggestions for relaxa- 
tion and sleep given by the hypnotist. 
PSs YI 

The 


ary 


diversion- 
patient's attention 
same 


breathing exercises are 
the 
the time, com- 
pound suggestion by joining the breath- 
ing to relaxation, and later, to expul- 
sive efforts. Thus, they accomplish the 
purposes as eyefixation and the 
compounding suggestions of the hypno- 
tists. The “active of the 
Russians are similar to the active “util- 
of Erickson. The 
however, unlike Erickson, 
the activities that are to be 
utilized for direction of attention and 
the gradual exclusion of the 
ing, physical environment. 
One concludes that all three 
ods develop a_ trance 
“Allied Methods” it is deepened by 
repetition of the exercises and_ pro- 
cedures. In the hypnosuggestive meth- 
od, even 


and focus 


“within,” and at 


samc 
procedures” 


ization techniques” 
Russians, 
structure 


surround- 


meth- 


state. In the 


greater trance depth and 
stabilization are possible through the 
multiplicity and variety of deepening 
procedures 

Once is induced, utilization 
is governed primarily by the phe nome- 
non of hypersugge stibility. The “Allied 
Methods” restress the im- 
portance of direct and indirect sugges- 
tion. Less emphasis is placed on this 


a trance 


stress and 


in the formal presentation of the hypno- 
suggestive method because all physi- 
cians trained in hypnosis are already 
acutely aware of the importance of 
sugvestion. 

\ ditional comparisons can be of- 
tered’ to show similarities shared by the 
three methods, but sufficient evidence 
has ilready been offered to justify the 
con lusion that all three are basically 
hypuotie techniques. This is an impor- 
tan’ conclusion, not for the sake of 
setiing an argument, but rather, for 
the essential knowledge that it gives 
th physician who employs one of the 
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“Allied Methods.” 


derstanding, 


The additional un- 
engendered by this real- 
ization is essential if the techniques 
are to be utilized to their greatest ad- 
vantage. Indications and contraindica- 
tions, values and dangers, and 
strengths and weaknesses of the meth- 
ods become more clearly apparent. A 
physiologic means of controlling pain 
becomes available, and this too is im- 
portant. A basic assumption of both 
Read and the Russians was that nor- 
mal labor was painless. This assumption 
does not seem tenable. If organic pain 
is to be relieved, be done 
physiologically only hypnosis. If 
one does not realize he is using hypno- 
sis, complete pain relief by the method 
becomes a matter of chance. 

It seems probable that many failures 
of the Read method in this country 
resulted from the misconception that 
pain is relieved automatically if the 
patient carries out a purely physical 
routine and reassured. Even if a 
trance were accomplished, it would not 
produce complete anesthesia. Correct 
utilization of the trance, however, can 
relieve and even eliminate pain. Many 
successes obtained by the Read meth- 
od were borne thousands of miles 
y. Read gave his suggestions to the 
patient and utilized the trance for the 
physician through his writings and rep- 
utation. The essential rapport was be- 
tween the patient and Read, whom 
she never met. The local obstetrician 
ya symbol of Read, and in 
successful cases, rapport was tempor- 
arily transferred from Read to the pa- 
tient’s doctor. 

All three psychophysiologic methods 
have demonstrated their values in prep- 
aration for childbirth, delivery, and the 
postpartal period. A thorough under- 
standing of hypnosis, its limitations, 
dangers, and complications, as well as 
its potentialities, will prove of inestim- 
able value to the practitioner employ- 
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ing any of them. Elimination of pain, 
though the immediate aim of each, is 
only a means of reaching the final goal. 
This to a good obstetrical 
experience for the patient, safeguard 
the life and health of her baby, and 
lead to a happy, healthy, and well 
adjusted family. This goal is obtainable 
even when the techniques are adapted 
as adjuncts to the standard chemical 
methods of 
now use. 


is obtain 


analgesia and anesthesia 
By them in this 
fashion, their practical value will be 
greatly expanded. 


in using 


The great disadvantages shared by 
these methods are the extra time and 
energy they require of the physician. 
These are not prohibitive, however, 


these limitations will permit a_ tru 
and with experience, they become a evaluation of the methods. If results 
diminishing problem. At present, de- are good, the demand for psychophys 
mands for psychophysiologic prepara-  ologic techniques will increase. W 
tory methods for childbirth are rela- think this will occu 
tively small. It seems advisable to use 
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them primarily for this small, mot 
vated group of women who want the 
\t the same time, it is important 
avoid their use for patients who 
mentally unstable. The special ca 
under psychiatric care for whom t! 
psychiatrist recommends special ps 
chophysiologic management is an « 
ception. Best results are possible only 
it the techniques are used in forn 
fashion by physicians who understat 
the 
method to be used and who will tak 
the extra time and effort that it 1 
quires. Only under these circumstances 


psy chodynamics underlving 
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Pathophysiological Problems in At- 


mospheric Pollution. Heinricn Briecer, 
M.D. (Department of Preventive Med- 
icine, Jefferson Medical College of 
Philadelphia ). Air pollution hazardous 
to plant, animal, and human health is 
an extremely complex problem. Much 
has been learned from the investiga- 
tion of industrial conditions. Exposure 
te community air pollution, however, 
is not limited to a work di iy, and a vast 
mixture of contaminants in low concen- 
trations is involved. is indeed 
a persistent mixture of gases and par- 
ticulate matter 
new contaminants by interaction, ad- 
sorption, and sunlight. Acute episodes 
of very severe air pollution have ¢ 


“Smog” 


(aerosols), producing 


~aused 
many cases of fatal pulmonary disease, 
especially among very young and old 
people and people with cardiovascular 
disorders. The more permanent condi- 
tions in industrial however, 
constitute a much larger problem. They 
differ from place to place because of 
varying local atmospheric and meteoro- 
logic conditions. 

Many effects attributed to air pol- 
lution have been observed only in ani- 
ma! exper iments. 


regions, 


Carcinogenic action 
t polycyclic hydrocarbons is, at pres- 
ent. a matter of great concern rather 
than of knowledge. Olefins when irradi- 
ate’ in the presence of nitric oxide or 
nitrogen dioxide are believed to be the 
main cause of eye irritation, the most 


irrent address Armed Forces Institute of Pathology, 


W ington, D.C. 


ENVIRONMENTAI 
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1960 


conspicuous effect of air pollution, but 
also formaldehyde, and free 
have incriminated. 
Among the respiratory irritants, oxi- 
dants, especially ozone and its inter- 
action products, seem to play an im- 
portant role. Sources of oxidants are 
automobile exhaust fumes, sunlight, 
and static meteorologic conditions. SO, 
and SO; have been made responsible 
for respiratory irritation. Rather low 
concentrations of these agents, how- 
ever, have been found repeatedly dur- 
ing periods of harmful air pollution. 
Svnergistic interaction between vapors 
and aerosols: for ex: imple, metal oxides, 
explains this phenomenon. There is 
little evidence of synergistic action 
within the body. 

Research dealing with the very low 
concentrations of potentially hazardous 
air pollutants cannot, in general, be 
directed at gross morphologic changes. 

Cardiopulmonary function studies have 
not been very enlightening so far. In- 
vestigations of subtle functional devia- 
tions, for example, of conditioned re- 
Hexes, activity, food intake, and the like, 
appear more promising. 

Discussion of Volume Methods to 
Protect Against Acceleration. KENNETH 
R. Copurn, Pu. D., Perer H. Craic, 
D.V.M.°, Rupen F. Gray, M.S., AND 
Epwarp L. Beckman, M.D. ( Aviation 
Medical Acceleration Laboratory, U.S. 
Naval Air Development Center, Johns- 


acrolein, 


radicals been 


Walter Reed Army Medical Center, 
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ville, Pa.). In recent years considerable 
interest has been generated in regard 
to the use of water immersion as a 
means of protecting the human body 
against the inelastic distortions which 
accompany — high accelera- 
tion loads. Early investigators reported 
a tremendous increase in the G toler- 
ance of various aquatic invertebrates 
and vertebrates exposed while im- 
mersed in water. Small mammals were 
similarly exposed and showed increased 
tolerances, but of a lesser magnitude. 

A man-carrving c¢ apsule was de- 
signed and evaluated using human sub- 
jects oriented in the transverse (prone ) 
position at levels up to 31 G. This 
series of experiments deals with the 
physiological responses and _pathologi- 
cal changes occurring in 14 adult 
chimpanzees exposed to 31 G while 
immersed in water in the 
(sitting) position. 

From the experimental results it ap- 
pears that, either with or without the 
introduction of pressurized air into the 
pulmon: ry system, overpressures de- 
velop in the lungs of sufficient magni- 


positive 


tude to produce lung rupture and 
mediastinal emphysema. The hydro- 
static pressure gradient deve lope ‘din 
the water capsule under increased G 
loads brings about a cephalad migra- 
tion of the air along fascial planes and 
large blood vessels. 

Genotype, Phenotype and Environ- 
ment. Harotp F. Bium_ (National 
Cancer Institute and Department of 
Biology, Princeton University). The 
degree of adaptation of organism to 
environment should be judged in terms 
of the degree of fit of all heritable overt 
aspects of the organism (phenotype ) 
to the pertaining aspects of the environ- 
ment. The algebraic sum of the de- 
grees of fit would be an appropriate 
adaptive index, which should measure 


*For a discussion of these factors, see Blum 
Adaptive Value? Quart. Rev. Biol. 


the success of competing genotypes in 
evolution by natural selection. To der 
onstrate adaptive advantage for an is 
lated phenotypic aspect would requir 
not only detailed knowledge of the per 
taining anatomy, physiology and eny 
onment, and their interrel: itionships; but 
of the relative fit of all other aspects 
of the phenotype to the environment as 
well. Example of the difficulty of o! 
taining such complete knowledge ay 
pears in the case of the melanin of 
human skin, which has been asserted 


to conter adaptive advantage by pro 


‘tecting against sunlight, and hence t 


have affected evolution of races The 
effect of sunlight on the skin is com 
plex, involving the 
tion of sunlight, 
and physiology of skin 


spectral distribu 
as well as the spect! i] 
transmission 
Examined in terms of these factors® it 
appears that a high melanin content of 
the skin might have both advantages 
and disadvantages, the relative im 
portance of which would be hard to 
determine. The attribution of an im 
portant role in evolution of human 
races to this substance seems not to be 
justified. Moreover, the geographir il 
distribution of dark skin does not agre« 
with the distribution of sunlight. 
Comparative Study of Temperature 
Regulatory Mechanisms in Primitive 
Man. H. T. Hamme. (Department ot 
Physiology, University of Pennsylvai 
School of Medicine). Since 1958, sev- 
eral field teams have 
thermal and metabolic 


measured 
responses 
primitive men to moderate cold exy 

sure. A discriminating test consists of! 
measuring the oxygen consumption, tl 
rectal temperature and_ several skin 
temperatures during an 8-hour eXxpo- 
sure at night to a moderate cold stress 
(P. F. Scholander, H. T. Hammel, K. 
Lange Andersen, Y. Loyning: J]. App! 
Physiol., 12,1, 1958). For the cold stress 


, H. F., Does the Melanin of Human Skin h 


(in press ). 
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Progress of 


the subjects rested or slept on a web 
cot inside a bag made of a single 
woolen blanket plus a thin wind cover 
t air temperatures between 0° and 5 
C. The thermal and metabolic re- 
sponses of several ethnic groups have 
been studied. These include: 1) the 
aborigines of Central Australia during 
the winter months (P. F. Scholander, 
H. T. Hammel, J. S. Hart, D. H. Le 
Messurier, J. Steen: |. Appl. Physiol., 
13,211, 1958 ),2) the aborigines of Cen- 
tral and Northern (tropical) Australia 
during the summer months (H. T. 
Hammel, R. W. Elsner, D. H. Le 
Messurier, H. T. Andersen, F. A. 
Milan: J. Appl. Physiol., 14, 605, 1959), 
}) the Lapps of Finmark during the 
winter months (K. Lange Andersen, 
Y. Loyning, J. D. Nelms, O. Wilson, 
I}. H. Fox, A. Bolstad: |. Appl. Physiol., 
15, 649, 1960). 4) the Indians of Old 
Crow, Yukon Territory in the autumn 
L. Irving, K. Lange Andersen, A. 
Bolstad, R. W. Elsner, J. A. Hildes, 
Y. Loyning, J. A. Nelms, L. J. Peyton, 
R. D. Whaley: J. Appl. Physiol., 15, 635, 
1960), 5) the Old Crow Indians in the 
spring (R. W. Elsner, K. Lange 
Andersen, L. Hermansen: J. Appl. 
Physiol., 15, 659, 1960), 6) the Alacaluf 
Indians of Southern Chile in the winter 
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(H. T. Hammel, R. W. Elsner, K. 
Lange Andersen, P. F. Scholander, C. 
S. Coon, A. Medina, L. Strozzi, F. A. 
Milan, R. J. Hock: WADD Technical 
Report, 1961) as well as unacclima- 
tized Europeans who were controls in 
most of the above studies. Three pat- 
terns of response were found: a) the 
unacclimatized European starts the pe- 
riod of cold exposure with a metabolic 
rate at or near a basal level and in- 
creases it markedly as his body tem- 
perature falls, b) the Central Australian 
aborigine starts with a metabolic rate 
near basal and slides slowly downward 
as his rectal and skin temperatures fall 
to a little lower values than those of 
the European, and c) the Alacaluf 
Indian starts with a high metabolic 
rate which declines slightly while his 
rectal temperature falls about as much, 
the skin temperatures of the trunk fall 
a little more, and the foot temperature 
falls a little less than the white sub- 
ject’s temperatures. The response of 
the Old Crow Indian was similar to 
that of the Alacaluf Indian while the 
response of the tropical 
aborigine and the reindeer 
herder was intermediate between the 
response ot the European and the 
Australian aborigine. 
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Heart SOUNDS AND MurMurs, A CLINICAI 
PHONOCARDIOGRAPHIC STUDY By P \ 
OnGLEY, Consultant in Pediatrics, Mayo 


Board of Con 
General Hospital, 


Clinic, Howarp B. Spracve, 
sultation, Massachusetts 
M. B. Rappaport, Head of De 

partment of Electrophysiologic Research, 
Sanborn Co., and A. S. Napas, Cardiologist, 


Former 


Childrens Hospital, Boston. Pp. 360; 211 
ills. New York: Grune & Stratton, Inc 
1960. Price, $9.75. 


AUSCULTATION of the heart and the graphi: 
registration of heart sounds have 
creasingly important in the new era of cardiol 
Though 
to provide precise information with respect 


bec ome 


ogy. new techniques are available 
to alterations in the physiology of the circu 
lation, these simpler methods supply informa- 
tion not available, and often of 


The more tre- 


otherwise 
vital significance in diagnosis 
quent use of 
times has greatly aided the understanding of 


phonocardiography in recent 
phenomena and has made the 
stethoscope a more useful instrument. With 
the newer knowledge it is now often possibl 


auscultatory 


for the physician, without machine aids, to 

obtain diagnostic information which would 

have seemed beyond reach formerly 
Undoubtedly it is these facts that have 


accounted for the considerable number of 
new books on 
cording that have been published recently 
The 
It contains an excellent early section dealing 
with the physical principles involved, a field 
in which Rappaport and Sprague have mad 
many important contributions. The remaining 
five sections are concerned with normal and 


Good illus- 


a comprehension ot 


auscultation and sound re- 


present volume is another good on 


abnormal sounds and murmurs 
trations make _ possible 
the relationship of these sounds and murmurs 
to events in cycle, both in the 


normal and in the diseased heart 


the cardiac 
The physi- 
auscultation (un- 
fortunately there are far too many who are 


cian not versed in cardiac 


not) would do well to read and study this 
book. 

RESUSCITATION OF THE NEWBORN INFANT 
Edited by Harotp ApraMson, M.D. Pp 


274; 36 ills. St. Louis: C. V. 
pany, 1960. Price, $10.00. 
Tue remarkable decrease in maternal mor- 

tality during recent years has been paralleled 


(160/814) 


Mosby Com- 
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by a corresponding fall in infant deaths 

is not difficult to understand this when or 
realizes how easily the fetus in utero can | 
damaged by interrupting its oxygen supp! 
ind how vulnerable it is during delivery a1 


the first few days of its extrauterine existenc 
\ substantial proportion of maternal comp! 
h as toxemia, abruptio placenta 
ind difficult 
ribute to fetal 


lead to extensive damage or eve 


Su 


| labor infectic 


hypoxia, which if pr 


Newborn Infant 
a Special Committ: 


Re scitation of — the 
Wi I Was prepared by 


Infant Mortality of the Medical Societ 
f the County of New York, is intended 
pply detailed information concerning 
phy logy of intrauterine existence and tl 
prevention and management of anoxia. T! 
ntributors are obstetricians, pediatriciar 


inesthesiologists, physiologists and statisticia 
wi re interested in and concerned wit 


problem The 


is authoritative 


thi particular informati 


therefore 

The material is presented in 17 chapt 
which include 
lem f fetal 


pathology, obstetric 


discussions of the basic prol 


fetal 


probk ms associate d wit 


anoxia physiology a 
infant hypoxia, analgesia and anesthesia, 1 
infants, the 
re wborn nursery, lal 
i final chapter devote 
to varied methods by which the problem ( 
be attacked in the future. The editor, Har 
Abramson a skillful job in coor 
the various aspects of the report 

This book is particularly valuable for th 

immediately responsible for the w 


uscitation of newborn manag 
f 


babies in the 


oratory studies and 
has done 


whi 


fare t intants during labor and the neonat 


period and it should be studied by obstet 
( iS ine sthesiologists and pediatric lal 
Simple practical and effective methods 

resuscitation are described in detail i 


specihc directions are given concerning < 


livery room and nursery equipment which 
necessa;’ry tor 
infants 


estin 


proper management of affe« 
Che material is presented in an int 
g, easily readable style and the t 
illustrated by photographs, char 
drawings 


well 


tables and line 


DISEASES OF THE PANCREAS 
Howarp, M.D., 


Department of 


SURGICAI 
JoHN M 


Chairman 


Protessor a 


Surgery, 


— 
| 


hi 


mann Medical College; and Grorce L 
JORDAN, Jr., M.D., Associate Professor of 
Surgery, Baylor University College of Medi- 
cine. Nine contributors. Pp. 607; 199 ills 
Philadelphia: J. B. Lippincott Company, 
1960. Price, $20.00 

PANCREATIC diseases, exclusive of diabetes, 
have been given comprehensive considera 
tion. The book has twenty-five chapters 
Five chapters are devoted to a_ historical 
sketch, surgical anatomy, embryology and 
congenital anomalies, physiology of external 
secretion, and the laboratory diagnosis of 
pancreatic disease Separate chapters are 
given to meconium ileus and pancreatic 
trauma. Twelve chapters give detailed con- 
sideration to pancreatitis in all of its clinical 
aspects. In four chapters, pancreatic cysts, 
hyperinsulinism and islet cell tumor, ulcero- 
genic tumors, and benign and malignant 
tumors of the pancreas and_ peri-ampullary 
region are considered. Pancreatic resection 
and pancreatic fistula make up the final 
chapters. 

Although the title of the book suggests the 
book would be of interest only to surgeons, it 
will have a much wider appeal. Basically, 
the book is a documentation of the authors’ 
clinical experiences presented against the 
background of a comprehensive survey of 
the pertinent accumulated literature. As 
stated by the author “ we and our col- 
leagues have attempted to provide a factual 
background, current and thoughtful, in which 
the opinions are based on the best observa- 
tions available . i 
To all those interested in the problems 
pancreatic disease, both medical and sur- 
il, this book presents a detailed, authori- 
tative summation of our current knowledge. 
rhe bibliography is outstanding. The work 

uld prove to be a definitive contribution 


its field Welle 


of 


\DVANCES IN INTERNAL MEDICINE. VOLUME 
Edited by Wiriw1amM Dock, M.D., State 
niversity College of Medicine at New York 
City and I. Snapper, M.D., Beth-El Hos- 
tal, Brooklyn. Pp. 390; 63 ills. Chicago: 
ear Book Publishers, Inc., 1960. Price, 
10.50. 


\s in previous years, this volume contains 
excellent assortment of chapters presenting 
to-date summaries of important topics. 
ere is, first, a review of the surgical treat- 
nt of mitral and aortic stenosis by Charles 
ker of Guy’s Hospital, London. Then comes 
hapter on newer diagnostic techniques in 
genital heart disease by Braunwald and 
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Morrow of the National Heart Institute. This 
is followed by a discussion of the indications 
for and results of surgical treatment of con- 
genital heart disease, by Maurice Campbell 
of Guy’s. The fourth and fifth chapters deal 
with the gastrointestinal tract, the former with 
endocrinologic factors in the pathogenesis of 
peptic ulcer, and the latter with the malab- 
sorption syndromes. The topics of the last five 
chapters are: Clinical Phonocardiography; 
Diagnosis and Management of the Curable 
lorms of Hypertension; Cushing's Syndrome: 
Experience with Total Adrenalectomy; The 
Control of Erythropoiesis; and Bronchiolo- 
Alveolar Carcinoma. The authors of all of 
these chapters have been wisely selected. 

It is unfortunate that Drs. Horwith and 
Stokes in the chapter on Cushing’s Syndrome 
apparently advocate perirenal air insufflation 
for diagnosis. They seem to be unaware of 
the fact that practically every outstanding 
clinic in the country has abandoned this pro- 
cedure because of the common occurrence of 
air embolism deaths, even with the best 
technique. Some have luck for a while, but, 
sooner or later, the axe falls! Dr. Grob in the 
chapter on curable forms of hypertension 
mentions the danger of air embolism and ad- 
vocates the presacral route, being unaware 
apparently of the increasing number of deaths 
being reported from air injected by this route. 
He is in agreement with the reviewer that 
the findings by any technique are very likely 
to be misleading. 

The chapter on clinical phonocardiography 
is recommended especially to general prac- 
titioners. It is true that they will not be 
using the graphic technique in their prac- 
tice, but an understanding of the classical 
findings by this method improves ausculta- 
tory comprehension immeasurably. Even in 
this day of complicated diagnostic machinery, 
the stethoscope remains an indispensible in- 
strument, and it is unfortunate that cardiac 
auscultation is generally so poorly understood. 
Next to examination of the nervous system, 
this is probably the poorest part of most 
doctor’s physical examination techniques. 


T.D. 


Tue PLAsMA Prorerns. Vou. 1. ISOLATION, 
CHARACTERIZATION AND Function. Edited 
by Frank W. PurnaM. Pp. 420; 34 ills. 
New York: Academic Press, Inc., 1960. 
Price, $12.50. 

Tuts is the first of two volumes which 
undertake to present an “authoritative, in- 
terpretative, and integrated account of the 
plasma proteins, both for the individual 
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purified components and as a dynamic sys- 
tem.” In this volume the plasma proteins are 
considered as a physicochemical system, and 
the isolation and characterization of the major 
components are described as well as_ their 
functional differentiation. 

The first sections give the results of studies 
of plasma proteins by various methods, in 
cluding precipitation, ultra 
centrifugal 
The che mical composition and molecular pal 


electrophoresis, 
analysis, and chromatography 
ameters of purified plasma proteins are next 
albu- 
min, globulin and antibodies, macroglobulins 
and high molecular weight 
metal-binding 
teins and cation transport. 

All of the chapters are written by experts 
who are working in the 
This is an excellent 
a valuable information 


considered, followed by discussions of 
antibodies, gly- 


coproteins, and plasma _pro- 


actively respective 
areas which they discuss 
treatise which will bs 


source for biochemists, nutritionists, hematol- 


ogists, immunologists, clinical investigators 
and others concerned with these important 
components of the blood tr 2 


FUNDAMENTALS AND POssIBILITIES IN ANTI 

TUBERCULOSIS VACCINATION. By RicHARD 
PriccE, Director of the State Institute for 
Experimental Therapy, Paul Ehrlich Insti- 
tute, Frankfort am Main, and GUNTHER 
HEYMANN. Scientific Member of the 
tute. Pp. 108. Toronto: University of Toronto 
1960. Price, $5.00 


Insti 


Press, 


Koch’s demonstration of the infec- 
1882 


made to 


SINCI 
tious cause of tuberculosis in 
able attempts 
prevent or treat the disease by various forms 
of vaccination. Much fundamental knowledg« 
in the general fields of hypersensitivity, re- 
sistance and immunity has been derived from 
studies related to tuberculosis 

Methods of vaccination have included the 
use of fully virulent tubercle bacilli, killed 
bacilli, components or metabolic products of 
bacilli, and attenuated bacilli, chiefly BCG 

The authors have reviewed the voluminous 
literature, and conclude that no method of 
vaccination has proved satisfactory. Concern- 
ing BCG, which has been used in many 
millions of individuals, the authors state: “We 
consider a definite verdict on the value of 
BCG to be premature, and consider it essen- 
tial to first carry out vaccinations that would 
make possible a precise evaluation.” 
report favorable to BCG has found 
“imprecise.” The criteria for precision de- 
manded by the authors probably cannot be 


Innumer 


have been modify 


Every 
been 
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ittained with large numbers of people livin 
in modern society. The future of vaccination 
if ny lies in methods using intigenicall] 
active iponents of the tubercle bacillu 
real that there is more than one antige1 
ry} onog! iph contains a mass of intorm 
tion, an extensive bibliography and an ince 
It is not easy to read, retaining much of tl 
character of its original German constructi 
It should prove valuabl to students 
imm logy or tuberculosis ind to. pr 
ponent r opponents of BCG vaccination 
RA 
AMIN Acips AND Pepripes wirn AN 
METABOLIC Activity. Edited by G. E. W 
WoOLSTENHOLME, O.B.1 MLA... M.B., B.Cu 
AND M. O Connor, B.Sc. Pp. 
illustrated. Boston: Littl Brow nad ¢ 
L958. Price, $8.75 
THis lume consists of the proces 
a Ciba Foundation sponsored 
on “A » Acids and Peptides with A 
etaboli ind Cytotoxic Propertic wl 
WwW held in M irch L958 The Sanne ene! 
format of other Ciba symposia was follow 
with presentations by outstanding authori 
ind recording of the ensuing di 
\ contributions to this meetin 
Th mode of action of chloramphenicol 
pl liminary study of the influence of 
deficiencies on experimental ca 
chemotherapy; The interference of azaser 
in purine biosynthesis; Clinical effect 
ids carrying nitrogen mustard gt 


Clinical and 


studies with acti 


biological 


my Structure and function of some 
phur-containing peptides; and Bacitracin 

For the most part the discussions 
basi oriented. Those concerned with 
cer chemotherapy at the laboratory or cl 


level will find this an 


THe Mortecutar Basis or |} 
CuristiAN B. ANFINSEN, National He 
Institute National Institutes of Heal 
Bethesda, Md. Pp. 228; 99 ills. New ¥ 
John Wilev & Sons, Inc 1959. Price, $7.01 
iuthor an outstanding biochem 
undertook an integrative study of prot 
chemistry and genetics in an effort to arrive 
a better understanding of the fundament 
forces which underlie the evolutionary pri 
ess This excellent book resulted from t 
stimulation engendered by the venture. H 


informative reteret 


approach, which is necessarily broad in s« 


can 


The 


chapter tit 
Evolutiona 


be ippreciated from the 


Time Scale and Some 


I 
I 
I 
I 
( 
h 
( 
| 
| 
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Principles; Genes as Determinants of Hered- 
it The Chemical Nature of Genetic Mater- 
i The Substructure of Genes; Protein Struc- 
{ The Biologic Activity of Proteins in 
Relation to Structure; Species Variation in 
Protein Structure; The Accuracy of Protein 
Synthesis; Biosynthesis of Proteins; and Genes, 
Proteins, and Evolution 

4 wealth of information has been con- 
lensed and lucidly presented in this small 

lume. It is recommended to all students of 

logy and medicine Cz. 


Work AND THE Heart. Edited by Francis 
I RosENBAUM, M.D AND Eston’ L. 
BeLKNAP, M.D. Pp. 537; 46 ills. New York: 
Paul B. Hoeber, Inc., 1959. Price, $12.00. 
CONFERENCES which bring together lead 

investigators in particular fields of scien- 
ence ivor have become increasingly pop- 
ular as a means of taking an inventory of 
the existing stock of knowledge and of the 
reas in which confusion or complete ignor- 
e still prevails Furthermore, the exchange 

f ideas between men working on closely 
elated subjects often acts as a catalyst and 

leads to an accelerated advance of the fron- 

tiers of knowledge 
The present volume represents the trans- 

ictions of such a conference, held in Mil- 

\ kee, Wis., and sponsore d by the Wisconsin 
American Heart Associations, the Nation- 
il Health Institute, and the Industrial Health 

Council of the A.M.A. The list of 76 partici- 

pants includes such names as Biérck, Burch, 


Burchell, Dock, Edwards, Eichna, Katz, 


Ke Sarnoff, Visscher, Warren and many 
outstanding investigators. The book is 
divided into five sections: Basic Physiology, 


( il Physiology, Pathology, Work Classifi- 

and Workmen’s Compensation. The 
range of topics should prove to be of 

great value to basic scientists, internists and 
ologists. T.D. 


IMMUNO-PATHOLOGIE: CLINIQUE ET EXPERI- 

MENTALE. By P. MrescHer anv K. O. 

RLAENDER. Pp. 559; 119 ills. Paris: Edi- 
Medicales Flammarion, 1959. 

NUMBER of outstanding European investi- 
have contributed to this French text 

linical and experimental immuno- 


logy. The experimental section contains 

ters on general immunology; auto-immun- 
it intibodies to erythrocytes, leukocytes, 
| lets, kidney, and liver; the immunologic 
a ts of tissue reactions in rheumatic dis- 
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orders; and antibodies to nerve tissue. In 
the clinical section, topics dealt with include 
the acquired hemolytic anemias; disorders 
associated with leukocyte and thrombocyte 
antibodies; vascular purpura; the rheumatic 
diseases; thyroid disorders; systemic lupus 
erythematosus; demyelinating syndromes; anti- 
insulin antibodies; antibodies to ophthalmic 
tissues; and organ transplantation 

This is a good reference text and especially 
valuable as a guide to much European litera- 
ture with which American workers may not 


be familiar 


Stress AND CELLULAR Function. By H 
Lanonit, M.D. Pp. 255; 61 ills. Philadelphia: 
J. B. Lippincott Co., 1959. Price, $7.50. 
THe renowned French surgeon-investigator, 

Laborit, has set forth in this book his views 

on resuscitation and on hibernation therapy 

His approach is basically oriented, requiring 

knowledge and understanding of a number 

of biologic and physical disciplines. Cellular 
phenomena, organic phenomena, water and 
electrolyte balance, acid-base balance, and 
ionic and metabolic phenomena are among 
the areas discussed in connection with his 
concepts Methods for the investigation and 
resuscitation of H ion excretory systems are 
next considered. The remaining pages are 
devoted to therapeutic approaches such as 
artificial hibernation, neuroplegia, hyper- 
thermia and hypothe rmia_ which may be 
more rationally applied on the basis of the 
concepts presented 

Workers in surgical research will find this 
to be both a stimulating and provocative 
volume. It deserves serious consideration. 


C.Z. 


Boox or Pepratrrics (1960-1961 
Series ). Edited by Sypney S. Gevuts, M.D., 
Professor of Pediatrics, Boston University 
School of Medicine. Pp. 479; 92 ills. 
Chicago: The Year Book Publishers, 1960. 
Price, $8.00. 

Tus latest number of a valuable series 
accords with the high standards of the editor 
in previous volumes. The pediatric literature 
for the designated period is well represented 
and the abstracts, while concise, present the 
subjects in a remarkably complete and lucid 
manner. The usual editorial comments, pre- 
pared by numerous authorities, are of the 
highest order and aid the reader in the 
evaluation of the material selected. The index 
to both subjects and authors is complete and 
helpful. The book should be welcome for 
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all who wish a simple means of reviewing uuthoritative, contemporary and_ timely 
the high points of the pediatric literature ogress report of the indicated subject mat 
throughout the world during the previous is made available to the reader. Invest 
veal A.B gators in cancer research will find this a 


valuabk reference work ( Z 


PROGRESS IN EXPERIMENTAI Tumor Rr 
SEARCH. Edited by F. Hompurcrer, M.D 
Pp. 476; illustrated. Philadelphia: J. B RADIATION THERAPY OF 


EARLY PROSTATK 
Lippincott Co., 1960. Price. $22.00 (LANCER By R H 
PI 


FLOCKS, AND D \ 

Tus is the first of a projected series ot uLP, M.D., State University of Iowa, De- 
periodic publications which will be devoted partment of Urology, lowa City, Iowa. Py 
to monographic presentations of work in fast 73; 40 ills. Springfield, Hlinois: Charles C 
moving segments of experimental tumor re- is, 1960. Price, $4.50 


) 


search. The topics covered in the present HIS monograph is an explicit and detailed 
volume include Experimental Virology of Can- vork devoted entirely to the treatment of 
cer; The Polyoma Virus: Transmission of lected cases of cancer of the prostate by 
Human Leukemia to Mice; The Biochemical ’ ion of radioactive Au 198 into the 
Aspects of Carcinogenesis; Tumor Enhanc- rosta gland. The handling of the 
ing Factors; Modifying Factors in Carcino material and technique for injection 
genesis; Cytotoxic Agents of the Purine and ire fully discussed and illustrated 
the Sterol Group; Oncolytic Antibiotics book 
Oncolyti: Viruses and Biochemistry of t] 

‘Tumors 


radi ) 


is written from the surgeon's 
than a radio phy sicist’s standpoint, and 


thors emphasize the dependence of the 
The authors are all actively engaged in cliniciat 


1 on the radioisotope expert for the 
the respective areas which they discuss. Thus 
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SPECIFIC ACTION... 
FROM CARDIOSPASM TO RECTOSPASM 


TABLETS 


CANTIL 


d of mepenzolate t 


FOR THE COLON 

the most effective availabl 
colonic anticholinergic...” 
«provides selective action, 
confined principally to the lower 
G.I. tract.’’ 

“singularly free of the side- 

effects commonly encountered 

with anticholinergics.” 


provides most rapid relief of gastrointes- highly effective in ulcerative colitis, irritabl 


tinal spasm, biliary spasm, cardiospasm, pyloro colon, mucous colitis, spastic colitis, diverticulitis 
spasm, spasm of biliary sphincter, biliary diverticulosis, malabsorption syndrome, rectospasm, 
dyskinesia, gastric neurosis and irritability, post- diarrhea following G.I. surgery, bacillary and para- 
gastrectomy syndrome,and is useful as adjunctive sitic disorders. 

therapy in selected inflammatory hypermotility The effect of CANTIL on the bladder is negligible, but 
states. DACTIL is almost entirely free of side 


cautior } 


ild be observed in patients with prostat 
effects but should be withheld in glaucoma. 


hypertrophy. As with all anticholinergics, it shoul 


Supplied: DAcTIL (plain) 50 mg.; and DACTIL with be withheld in glaucoma. 
Phenobarbital, 50 mg with 16 mg. phenobarbital ' ; 
Supplied: CANTIL (plain) 25 mg.; and CANTIL with Pher 
(may be habit forming). Bottles of 50. 
barbital, 25 mg., with 16 mg. of phenobarbital (may | 
habit for ng). Bottles of 100 and 250. 
Reference Rider, J. A.; Moeller, H. C., and Lee, J.: Am. J 
Gastroente 714, 1959. (2) Modern Drug Encyclopedia ar 
Therapeutic Index, ed. 6, New York, Drug Publications, Inc., 195 
LAKESIDE p. 281 Kleckner, M. S., Jr.: J. Louisiana M. Soc. 108 :359, 195¢ 


(4) Kleckner, M. S., Jr.: Clin, Res. Proce. 5:19, 1957. (5) Ries« 
J. A.: Am. J. Gastroenterol. 28 :541, 1957. 2 
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If postcoronary management is 
of special interest to you, 
consider the demonstrated value 


of sublingual heparin .. . 


“In a controlled clinical study of 260 postcoronary 
patients, one-half were given sublingual heparin and 
one-half received conventional treatment. During 
the period of observation, averaging more than 2 
years per patient, there were 12 recurrent infarctions 
in the heparin-treated group and 38 in the control 


group. This difference is statistically significant.” 
Fuller, H. L.: Angiology //:200 (June) 1960. 


Simple and safe for long-term therapy, Clarin* (sublingual heparin) effectively con- 
trols the prolonged postprandial lipemia associated with atherosclerosis by facilitating 
the normal physiologic breakdown of fats. Unlike parenteral heparin, the use of Clarin 
requires no clotting-time or prothrombin determinations. The antilipemic activity of 


each manufactured lot of tablets is confirmed by sublingual control tests in animals. 


Indication: For the management of hyperlipemia 
ciated with atherosclerosis, especially in the 
coronary patient. Dosage: After each meal. 
| one tablet under the tongue until dissolved. 
lied: Bottles of 50 pink, sublingual tablets, 
1 containing 1500 I.U. heparin potassium. 


Clarin 


(sublingual heparin potassium, Leeming) 


A: informative booklet, “Hyperlipemia, Heparin 
Management of the Postcoronary Patient.” 

is available from Thos. Leeming & Co., Inc., 
East 44th St., New York 17, N.Y. 


istered trade mark. Patent applied for. 
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Anturane 


sulfinpyrazone 


responsible 
disability and joint derangement is well established.’ 
Clinical experience has demonstrated that Anturane 


effectively 
uricosune action 
In the long-term treatment of gout, the value of a uri- 
cosuric agent such as Anturane in preventing accumu- 
not only prevents formation of new urate deposits, bu! | 
with sustained therapy, also causes absorption of pre- 
existing tophi.2 With reduction in hyperuricemia, the 
incidence and severity of acute attacks are reduced’ 
the mobility of affected joints is improved,‘ and linger & 
ing joint pain is relieved.2-4 
References: 1. Seegmilier, J. E., and Grayzel, A. JAMA. 173-1078 
1960. 2. YG, T. F., Gurns, J. J., and Gutman, A. B.: Arth. & Rheumat 
1:532, 1958. 3. Kersiey. G. D.. Cook, E. R., and Tovey, D. C. J.: Ann 
Rheumat. Dis. 17-326, 1958. 4. Gutman, A. B., and YG, T. F.: Bull. New J 
York Acad. Med. 34:287, 1958. DR OC 
Full product information regarding dosage, side effects, precau! ons 
and contraindications available on request. 
Anturane™™., brand of sulfinpyrazone: Scored tablets of 100 mg 
in botties of 100. 
far 
Geigy Pharmaceuticals 
Division of Geigy Chemical Corporation ~ ar 
Ardsley, New York 
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)-year study’ with 
COUMADIN demonstrates: 
long-term anticoagulation 
in office management 

of outpatients is 
practical and effective 


A 5-year study’ of long-term anticoagulation with COUMADIN (warfarin sodium) in 
office practice patients has demonstrated that such treatment reduces the prob- 
ability of further infarctions in the postinfarct patient and is effective in preventing 
a first infarction in patients with angina. 


An earlier report? noted that long-term anticoagulant therapy with warfarin sodium 
can be carried out, along with the necessary prothrombin time determinations, as 
part of general office practice. 


“The most significant advantage is the great ease in maintaining patients in a 
therapeutic range. It has been rewarding to find, month after month, patients 
varying no more than three or four seconds in their prothrombin times on their 
established dosage of Warfarin sodium [COUMADIN ]."" 
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Wea original and only warfarin responsible for establish- 
| | this drug as closely approaching the ideal anti- : 
y and as best anticoagulant available 
Over 179,000,000 doses administered to date. 
e iroven anticoagulant for long-term maintenance 
rar of oral and parenteral dosage forms—Coumapin® Average Dose: Initial, 40-60 mg. For and/or debili- — 
odium) is available as: Scored tablets—2 mg., tated patients, 20:30 mg, ay, oF 
and Reprints on Request ENDO LABORATORIES Richmond Hil 18, New York 


AVAILABLE IN 2 POTENCIES: 


MILPATH-400 —Yellow, scored tablets 
of 400 mg. Miltown (meprobamate) 
and 25 mg. tridihexethyl chloride. Bot- 
tle of 50. ge? 1 tablet t.id. at meal- 
time and 2 at bedtime. 
MILPATH-200—Yellow, coated tablets 
of 200 mg. Miltown (meprobamate) 
and 25 mg. tridihexethy! chloride. Bot- 
tle of 50. Dosage: 1 or 2 tablets tid. at 
mealtime and 2 at bedtime. 
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IN GASTROINTESTINAL 
DYSFUNCTION 


Milpath helps you provide 
care of the man, rather than 
merely his stomach: 


acts quickly to suppress 

hypermotility, hypersecretion, 

spasm and pain...alleviate anxiety and 
tension with minimal side effects. 


Milpath 


® Miltown + anticholinergic 
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wherever 
monilial superinfection 
is a particular hazard* 


ee Gosa-Terrastatin 


on capsules and for oral suspension 


the antibiotic effectiveness of 
Terramycin enhanced 
*patients requiring high with antifungal activity 


e 
a 
IN BRIEE \ 
Cosa-Terrastatin provides the estab DE EFFECTS AND PRECAUTI 
lished antibiotic dependability of oxy- superimposed infection caused 
tetracycline (Terramycin with the aw stant staphylococci is obsery 
potent antifungal activity of nystatin antibiotic should be discontir 


inclusion of glucosamine enhances the therapeutic trial of other ant 
is indicated by susc« ptib lity t 


be initiated. Aluminum hy¢ 


gcl has been shown to dec: 
} 


absorption of Terramycin. Nystatin has 
a significant prophylactic action against 


monilial overgrowth 
absorption and is therefor: 


INDICATIONS: Effective against both traindicated. Glossitis and 


gram-positive and gram-negative bac intitle reactions are rare. Nvstatin is vir 
teria, rickettsiae, spirochetes, larg: nontoxic and nonsensitizing : side 
viruses, and certain parasites (amebae, a ire seldom observed. There 
pinworms), Cosa-Terrastatin is indi- known contraindications to glucos 
cated in a great variety of infections due to susceptible organisms 
supPLIED: Cosa-Terrastatin Ca 
e.g., infections of the respiratory, gastrointestinal, and genitour of with 
Mary tracts, surgical and soft-tissue infections, ophthalmic 1 of glucosamine and 250,00 
otic infections, and many others. The added protection afforded nvstatin, bottles of 50. Cosa-Terra 
by Cosa-Terrastatin against monilial superinfection is especial] for Oral Suspension, cach 5 cx 
important for those patients who are most likely to be susceptibl spoonful of reconstituted susp 
to the overgrowth of Candida albican contains 125 mg. of oxytetras 
ADMINISTRATION AND DOSAGE: Adults: Dosage providing | Gn —_ 125 mg. of gluc peer 
of oxytetracycline daily in four divided doses is usually effective 125,000 units of nystatin, 60 cc. b 
In severe infections, 2-4 Gm. daily may be indicated. Infants and More detailed professional infor? 
children: 10-20 mg. of oxytetracycline per Ib. of body weight daily available on request 
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ie demands of diuretic therapy in almost any phase or degree 
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For matched tubular diwresis 


HYDROCHLOROTHIAZIDE 
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DISTAL SEGMENTS 


ALDACTONE® (spironolactone) 


acts mainly in the proximal segments 
of the renal tubules. 


NEW 


acts mainly in the distal segments of 
the renal tubules. 
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and of spironolactone with hydrochiorothiazide) 
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tone component of Aldactazide 
ally blocks the sodium-retaining and 
um-excreting effect of aldosterone in 
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combined control provides true 
e diuretic effects for optimal relief of 
and ascites in patients requiring 


t, Maximal control, and in those whose 


edema and ascites are resistant to single diu- 
retics. Further, the potassium-saving activity 
in Aldactazide largely or wholly offsets the 
danger of potassium loss which thiazide diu- 
retics induce. 

The usual adult dose of Aldactazide is one 
tablet four times daily, although dosage may 
range from one to eight tablets daily. 

Aldactazide is supplied as compression- 
coated white tablets, each tablet containing 
75 mg. of Aldactone (brand of spironolac- 
tone) and 25 mg. of hydrochlorothiazide. 

6.0. SEARLE « co. 
CHICAGO BO, ILLINOIS 
Research in the Service of Medicine 


CONTENTS— Continued 


Utilization of Glucose and Fructose in Different Diseases 
By SACHCHIDANANDA Banenyer. AND JAGADINDRA Nati 
Brapury, M.B.. Bikaner, Rajasthan, India 


Clinical and Metabolic Studies on a New Anabolic Steroid, Oxwmetholone 
By Raven \Miverson, Philadelphia, Pennsvivania 


Listeriosis: Report of 5 Cases 
By C. Camaak Baker, M.D... Frances G. Fevron. Pu.D. ann 
G. Oklahoma Oklahoma 


The Effect of Nitrogen Mustard on Adrenal Function 744 
By Water W. Haim, Carpraiw, MIC, USA ann Rosert Bouncer 
Kansas Citv, Kansas 


Water Intoxication after Hypophysectomy: An Unusual Case i 
By Atrrep M. Dasue, M.D. anp Rosernt Henkin, M.D. Los Angeles 
California 


The Electrocardiographic Changes in Acute Phosphorus Poisoning in Man 75S 
By R. S. Diaz-Rivera, M.D... F. Rastos-Monaces, Garcia 
Parmurri, anp E. A. Ramirez, San Juan, Puerto Rico 


Correction of Erratic Response to Hypnotics in Elderly People i 6 
By Werstry W. Barr, M.D., Philadelphia, Pennsylvania 


Contents continued on page 14 


New 2nd Edition 


Fleming, D'Alonzo and Zapp- 
Modern Occupational Medicine 


Edited by A. J. FLEMING, M.Sc., M.D., F.A.C.P. 


Medical Director, E. 1. du Pont Nemours © Company 


and C. A. DALONZO, M.D., F.A.C.P. 


Assistant Medical Director, Medical Division 
E. I. du Pont de Nemours © Company 


Associate Editor: J]. A. ZAPP, Pu.D. 
Director, Haskell Laboratory for Toxicology and Industrial Medicine 


E. I. du Pont de Nemours & Company 


New 2nd Edition. 587 Pages. 66 Illustrations and 1 Plate in Color 
36 Tables. $12.00 


Washington Square LEA & FEBIC Philadelphia 6, P: 


L 
a 
F 
12 


66 


Hygroton 


brand of chlorthalidone 


in hypertension and edema, 
longer in action 
smoother in effect 


Longer action! provides smooth, evenly-sustained therapeutic effect.2 m Potent 
ar'ihypertensive properties facilitate effective treatment of hypertension, frequently 
w''hout auxiliary agents.? @ Safeguards against significant potassium loss.* @ Inten- 
Si'y of saluretic action enables liberalization of dietary salt restriction.* m Simplified 
d-sage schedule affords economy of maintenance on just 3 doses per week.? 
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2 1960. 3. Ford, R. V.: Connecticut Med. 24:704-707, (Nov.) 1960. 4. Ford, R. V.: Texas State J. Med. 56:343, 1960. 
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tension and 
nervousness 


NACTISOL 


suppresses gastric acid secretion at the parie tal cell level 
decreases gastrointestinal hypermotility 
relieves nervousness and tension 


NACTISOL combines: 


NACTON® 4 mg. new inhibitor of gastric acid secretion and hypermotility 


reduces the total output of gastric HCl by about 
plus 


BUTISOL SODIUM® 15 mg. “daytime sedative” with highest therapeutic 


ee index’ (highly effective, minimal side effects) 
e Side effects with NACTISOL therapy have been minimal.** 
NACTISOL* ...in scored, yellow tablets 
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in over six years of clinical use and 
more than 750 published clinical studies 


Effective 


for relief of anxiety and tension 


Outstandingly Safe 


l simple dosage schedule produces rapid, dependable 
tranquilization without unpredictable excitation 


9 no cumulative effects, thus no need for difficult 
dosage readjustments 


does not produce ataxia, change in appetite or libido 


does not produce depression, Parkinson-like symptoms, 
jaundice or agranulocytosis 


—) does not impair mental efficiency or normal behavior 


Miltown 


Usual dosage: One or two 400 mg. tablets t.i.d. 
Supplied: 400 mg. scored tablets, 200 mg. 
sugar-coated tablets; in bottles of 50. 


——_— Also supplied in sustained-release capsules... 


Meprospan: 


Available as Meprospan-400 (blue-topped sustained- 

release capsules containing 400 mg. meprobamate), 

and Meprospan-200 (yellow-topped sustained-release 
capsules containing 200 mg. meprobamate). 
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When signs and symptoms refuse to fall into place, the C.R.P.A. test 
accurately indicates inflammatory and necrotic diseases. A simple office 
procedure taking less than two minutes to set up and perform, the 
C.R.P.A. test can be used prior to other tests to determine the necessity 
for an erythrocyte sedimentation rate or SGO-T level. 

Unlike the ESR or SGO-T level, a C.R.P.A. test demonstrates no 
variability in normal values. It is influenced only by the C-reactive protein 
in the patient’s blood. A positive reaction always indicates pathology ;! 
no false positives have ever been reported. 

The C.R.P.A. test is a consistently constant indicator of acute myo- 
cardial infarction,'~° acute rheumatic fever,'*'* active widespread malig- 
nant and bacterial 


C-R-P-A- 


for routine blood chemistry 


The reliability of the C.R.P.A. test makes it invaluable 
in differential diagnoses and routine work-ups. It may 
be used to deny or confirm ESR and SGO-T readings. 
Because it is so sensitive it can mark the progress of 
the disease and measure the effectiveness of therapy.!.15 
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Parkinsonism... ® 


rapid 
easy 


ARTANE helps restore a significant degree of function to the Parkinsonis® 
patient. It also improves akinesia, offsets mental depression and controls o 
logyria. ARTANE has remarkably low toxicity and is well suited for the gre 


number of patients. It is highly effective 

in all types of Parkinsonism, and in con- 

trolling Parkinsonoid reactions to atar- 

actic therapy. Supplied: Tablets, 2 mg. ; 
; Elixir, 2 


and 5 mg.; . 2 mg./5 cc. tsp. 
Trihexyphenidy! HCI L 
Request complete information on indications, dosage, prec autions and contra n 


cations from your Lederle Representative or write to Medic al Advisory Departries 


LEDERLE LABORATORIES - A Division of AMERICAN CYANAMID 
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Choledyl provides uniformly effective 
bronchodilatation throughout long-term 


therapy. Taken regularly, Choledyl helps 
prevent severe flare-ups in patients with 
chronic respiratory disease (the aging in par- 
ticular) by affording continuous relief from 
debilitating bronchospasm. Gastric irrita- 
tion and other unwanted effects are rare. 


EDY L. 


keeps the airways open 


i 4 Supplied: 200 mg. tablets (yellow), 
retes ie bottles of 100. Precautions: Side ef- WARNER 


4 fects have been minimal but may 
include CNS stimulation or, rarely, cHILcoTT 
: palpitation. Full dosage information, 
; available on request, should be con- 
sulted before initiating therapy. 
MORRIS PLAING, 


makers of Tedral Gelusil Proloid Peritrate Mandelamine 
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Maximal bending before medication 


‘ ROBAXIN Injectable administered 


Dramatic improvement 15 minutes later 


Factual Clinical Data: Male patient with marked spasm of 
right lumbar region found even slight bending extremely 
painful. Fifteen minutes after administration of 10 cc. of 
ROBAXIN Injectable, spasm had disappeared and patient 
could bend without pain. Photographs used with permission 
of patient 
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in edema or hypertension 


more doctors are prescribing— 
more patients are receiving the benefits of— th 
more clinical evidence exists for— 
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than for any other diuretic-antihypertensive) : 
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DIURIL is unique. There is no other brand Supplied: 250-mg. and 500-mg. scored tab: pe 
a lets DIURIL chlorothiazide in bottles of 100 
of chlorothiazide. and 1000. 


Dosage: Edema—One or two 500-mg. tablets DIURIL is a trademark of Merck & Co., INC. 


DIURIL once or twice a day. Hypertension— Additional information is available to the physician on reques 


One 250-mg. tablet DIURIL or one 500-mg. MERCK SHARP & DOHME 
tablet DIURIL two to three times a day. Oo) Division of Merck & Co., INC., West Point, Pa 
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135 tiny 
doses mean 
smoother 
steroid 
therapy... 


inthe relatively Slow 
acid medium of Release 
the fasting 

stomach, Medrol 
Medules remain 
essentially intact 

—only 5% of the 
Medrol content is 
released after 2 

hours at pH 1.2. 
However, in the 
environment of 

the duodenum 
(approaching a 

pH of 7.5), from 

90 to 100% of 

the Medrol is 

released over a 

period of 4 hours. 


Slow 


Absorption 


in acute allergic 
disorders: 


Judged to be “a nearly ideal formu- 
lation,”’ Medrol Medules gave good 
to excellent results in 25 of 28 chil- 
dren with various acute allergic dis- 
orders. ““There were no serious side 
effects and minor complaints were 
reported in only two patients.”’ The 
author also found that “there is a 
definite advantage for Medrol Med- 
ules inasmuch as much smaller doses 
seem able to produce full clinical 
relief... 


Indications and effects 

Medrol benefits (anti-inflammatory, anti- 
allergic, antirheumatic, antileukemic, anti- 
hemolytic) have been demonstrated in acute 
rheumatic carditis, rheumatoid arthritis, 
asthma, hay fever and allergic disorders, der- 
matoses, blood dyscrasias, and ocular inflam- 
matory disease involving the posterior segment. 
Precautions and contraindications 

Because of Medrol's high therapeutic ratio, 
patients usually experience dramatic relief 
without developing such possible steroid side 
effects as gastrointestinal intolerance, weight 
gain or weight loss, edema, hypertension, acne, 
or emotional imbalance. 

As in all corticotherapy, however, there are 
certain cautions to be observed. The presence 
of diabetes, osteoporosis, chronic psychotic re- 
actions, predisposition to thrombophlebitis, 
hypertension, congestive heart failure, renal 
insufficiency, or active tuberculosis necessitates 
careful control in the use of steroids. Like all 
corticosteroids, Medrol is contraindicated in 
patients with arrested tuberculosis, peptic 
ulcer, acute psychoses, Cushing's syndrome, 
herpes simplex keratitis, vaccinia, or varicella. 
1. Dugger, J. A.: J. Michigan M. Soc. 59:1812 
(Dec.) 1960. 


Medrol 


Medules) 


The Upjohn Company 
Sustained Each capsule contains: Medrol Kalamazoo, Michigan 
Action (methyiprednisolone) 4 mg. 


Supplied in botties of 30 
and 100. 


*Tr «mark, Reg. U.S. Pat. Of. 
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now...prolonged antipruritic action} », 


in a chewable tablet] 
tor chickenpox 


and other pruritic conditions} © 
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ONF new...unique...pleasant-tasting 


‘|tacaryl} 


chew able tablets 


prolonged antipruritic /antiallergic action... 


not dependent on delayed intestinal release 


Itching in children can now be controlled on b.i.d. dosage with a long-acting! 
antipruritic /antiallergic chewable tablet your pediatric patients will enjoy taking. 


Tacaryl Hydrochloride is exceptionally valuable in alleviating many types of allergic and 
non-allergic pruritus. For example, in a group of children, 2 to 12 years of age, with 

atopic dermatitis, chickenpox, or contact dermatitis, 80 per cent obtained substantial 

or complete relief of their itching when treated with ‘Tacary! Hydrochloride. “No patient 
in this age group failed to show some degree of improvement.” 


Tacaryl Hydrochloride is also effective in controlling symptoms in a wide variety 
of allergic conditions,?* including hay fever and perennial rhinitis. 


dosage: One Chewable Tablet (3.6 mg.) twice daily. Adjustment of dose or interval may be 
desirable for some patients 
contraindications: [here are no known contraindications 


side effects: Drowsiness has been observed in a small percentage of patients. Dizziness, nausea 
headache, and dryness of mucous membranes have been reported infrequently 


¢autions: If drowsiness occurs after administration of ‘Tacaryl Chewable ‘Tablets or Tacary! Hydrochloride, 
the patient should not drive a motor vehicle or operate dangerous machinery. Since Tacaryl Chewable 
lablets or Tacaryl Hydrochloride may display potentiating properties, it should be used with caution 


J for patients receiving alcohol, analgesics or sedatives (particularly barbiturates). Because of reports that 
7 phenothiazine derivatives occasionally cause side reactions such as agranulocytosis, jaundice and orthostatic 
hypotension, the physician should be alert to their possible occurrence ...though no such reactions 
> have been observed with ‘Tacary! Chewable Tablets or Tacaryl Hydrochloride, 
supplied: Pink tablets, 3.6 mg., bottles of 100. 
references: (1) Lish, P. M.; Albert, J. R.; Peters, E. L., and Allen, L. E.: Arch. internat. pharmacodyn. 129:77-107 
\e De 1960. (2) Howell, C. M., Jr.: North Carolina M. J. 2/:194-195 (May) 1960. (3) Clinical Research Division, 
4 Mc Johnson & Company. (4) Wahner, H,. W., and Peters, G. A.: Proc. Staff Meet. Mayo Clin. 35:161-169 (March 30) 1960 
\ ) epea, S. B.: J. Allergy 3/:283-285 (May-June) 1960. (6) Crawford, L. V., and Grogan, F. T.: J. Tennessee M. A. 
\ 53.507-310 (July) 1960. (7) Spoto, A. P., Jr., and Sieker, H. O.: Ann. Allergy 18:761-764 (July) 1960, 
\- (8 besman, C. E., and Ehrenreich, R.: New York J. Med. 67:219-229 (Jan. 15) 1961. MARCH, Of D4a7RET 


Mead Johnson 
Laboratories 
S 


mbol of service in medicine 


let} 

()\ 


LI 


1. 
upp! 


mins 


mes 


ELD! 
unit 
mg. | 


OT 


Protects the angina patient 
better than vasodilators alone 


Unless the coronary patient's ever-present 
anxiety about his condition can be 
controlled, it can easily induce an 
anginal attack or, in cases of myocardial 
infarction, can delay recovery. 


What is more important—M iltrate prov 
Miltown, a tranquilizer which, unlike 
phenobarbital, relieves tension in the 
apprehensive angina patient without 
inducing daytime fogginess. 

This is why Miltrate gives better 
protection for the heart than vasodilators 
alone in coronary insufficiency, angina 
pectoris and postmyocardial infarction. 


Thus, your patient's cardiac reserve is 
protected against his fear and concer 
about his condition; his operative arte! 
are dilated to enhance myocardial b]oo 
supply—and he can carry on normal 
activities more effectively since his men 
acuity is unimpaired by barbiturat 


Miltrate contains PETN (pentaerythritol 
tetranitrate), acknowledged as basic 
therapy for long-acting vasodilation. . .. 


REFERENCES: 1. Filis, L. B. et al 


Circulation 17:945, May 1958 


&. Friedlander, H. S.: Am. J. Cardiol. 2:395, Mar. 1958. 8. Riseman 8 

J.E.F.: New England J. Med. 26/:1017, Nov. 12, 1959. 4. Russek, H. I € 

et al.: Circulation /2:169, Aug. 1955. &. Russek, H. I: Am. J. Cardiol 

3:547, April 1959. @. Tortora, A. R.: Delaware M. J. 30:298, Oct. 1958 

7. Waldman, S. and Pelner, L.: Am. Pract. & Digest Treat. 8:1075 

uly 1957 

J Miltown® P 


(meprobamate) + PETN 
ied: Bottles of 50 tablets. Each tablet contains 200 mg 
Miltown and 10 mg. pentaerythritol tetranitrate KE, 
: 1 or 2 tablets q.i.d. before meals and at bedtime, 
according to individual requirements 
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HOW MER/29 DIFFERS FROM OTHER CHOLESTEROL-LOWERING MEASURES 


specific, demonstrated inhibition 
of cholesterol biosynthesis... 


acetoacetate 


< 


mevalonic acid 


5-carbon unit (5 steps) 


<< 


lanosterol (3 step 


site of MER/29 action 


cholesterol! 


The primary, the only known action of MER/ 29 is to lower the total body pool ot 
sterols (serum and tissue); no effect on any other system or organ reported to dat« 


“Using each patient as his own control, the peak total sterol radioactivity afte 
* injection of mevalonic acid-2-C'* was compared on and off MER/29. As muc! 
as a 50 per cent inhibition on MER/ 29 was observed in some patients.” 
—Steinberg, D.; Avigan, J., and Feigelson, E. B.: Circulation 22:663 (Oct.) 1960. 


3 “Studies of lipid metabolism have stressed the importance of cholesterol bic 
synthesis, as opposed to cholesterol intake, in determining cholesterol balance. 


— National Heart Institute: Diet, Hormones, and Atherosclerosis ..., Bethesda, Md., U.S. Nation: 
Institutes of Health, 1958. 
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... leading to specific, demonstrated 


advantages in cholesterol-lowering 
therapy particularly in patients with coronary artery 


disease, generalized atherosclerosis, and other 
conditions thought to be associated 
with abnormal cholesterol metabolism 


MER/29 REDUCES CHOLESTEROL IN AS MANY AS 8 OUT OF 10 
PATIENTS: MER/29 reduces both serum and tissue cholesterol without strict 
adherence to diet. Although some physicians prefer to use MER/29 in conjunction 
with controlled diets, cholesterol can be reduced successfully without such limitation. 


CONCURRENT BENEFITS REPORTED IN SOME PATIENTS: In patients 
with coronary artery disease, some of the concurrent benefits reported include decreased 
incidence and severity of anginal attacks, improved ECG patterns, diminished nitro- 
glycerin dependence, and increased sense of well-being. 


MER/29 HAS PRODUCED FEW SIDE EFFECTS, NO TOXICITY: Patients 
have been treated with MER/ 29 for continuous periods up to 19 months. In no case 
has there been evidence of serious toxic effects on the function of any vital organ 
or system. Side effects (nausea, headache, dermatitis) are rare and have usually been 
associated with dosages greater than those recommended for effective therapy. 


MER/ 29 is compatible with other cardiovascular therapies. It can be used along with 
measures which control anxiety, hypertension, obesity and other conditions associated 
with cardiovascular disorders. These include nitroglycerin, PETN, and anticoagulants. 


CAUTION: Since long-term MER/29 therapy may be necessary, periodic examinations, including 
liver function tests, are desirable. Also, since MER/29 inhibits cholesterol biosynthesis, and cho- 


lesterol plays an important role in the development of the fetus, the drug is contraindicated in 
pregnancy: 


DOSAGE: One 250 mg. capsule daily, before breakfast. 


SUPPLIED: Bottles of 30 pearl gray capsules. 


Complete bibliography and product information available on request. 
grap} ] 


MER/2 


(triparanol) 


The Wm. S. Merrell Company 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohto + Weston, Ontario Trademark: MER/ 29* 


coronary artery disease: 
is not limited to angina 


... neither is Peritrate 


In postcoronary patients with or without angina, 
Peritrate provides the benefits of substantial and 
sustained increase in myocardial blood flow 
without significant change in cardiac output, 
blood pressure or pulse rate. 


electrocardiographic evidence in 


a patient [with] angina 


Before Peritrate—S-T segment depressed After Peritrate (20 mg. given 4 hours be- 
after standard exercise. fore exercise test) S-T segment now 
normal 


radioisotopic tracings of 


a postcoronary patient) without| angina 


+ 


Before Peritrate—Radioisotopic tracing After Peritrate (20 mg. given 242 hours 
shows reduced myocardial blood flow before study) myocardial blood flow sub- 
(shaded area) after infarction. stantially increased 


Full dosage information, available on request. should be consulted before initiating therapy 


*Electrocardiograms, radioisotopic tracings and case histories on file in the Medical Department 
Warner-Chilcott Laboratories 


basic therapy in coronary artery disease 
—with or without angina — 


Peritrate @ 


brand of pentaerythritol tetranitrate makers of Tedral Gelusi!l Proloid Mandelamine 
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STOPS THE ASTHMA ATTACK 
IN MINUTES...FOR HOURS... 
ORALLY 


ELIXOPHYLLIN 


RAPID RELIEF IN MINUTES —in 15 min- 
utes'** mean theophylline blood levels are comparable to I. V. 


aminophylline—so that severe attacks have been terminated 


in 10 to 30 minutes.'**° 


SUSTAINED RELIEF FOR HOURS — After 
absorption theophylline is slowly eliminated during a 9-hour 
period,’ making possible t.i.d. ‘round-the-clock protection in 
chronic cases. Note: With Elixophyllin the patient can learn 


to abort an attack in its incipient stage. 


NO UNNEEDED SIDE EFFECTS — Since 
Elixophyllin does not need “auxiliaries,” it contains no ephed- 
rine—no barbiturate — no iodide — no steroid. Gastric distress 


is rarely encountered.*” 


Average gncrease in vital capacity 
Each tablespoonful (15 cc.) contains produced by Elixaphyfiim, 75 cc., 
theophylline 80 mg. (equivalent to fm acate asthmatic attacks.* 
100 mg. aminophylline) in a hydro- 
alcoholic vehicle (alcohol 20%). 
ACUTE ATTACKS: 


single dose of 75 cc. for adults; 0.5 ’ P 
cc. per Ib. of body weight for children. | 


24 HOUR CONTROL: 


for adults 45 cc. doses before break- x F 
fast, at 3 P.M., and before retiring; 14 97 
after two days, 30 cc. doses. Children, ‘ 


first 6 doses 0.3 cc.—then 0.2 cr, 
per Ib. of body weight as above. 
MINUTES 


tee 5 15 30 


REFERENCES: 1. Kessler, F Connecticut MJ 21:205 (March) 1957. 2. Schiuger, J.; 
McGinn, J.T., and Hennessy, Am. J. Med. Sci. 233.296 (March) 1957. 3. Kesster, F.: 
Med. Times (Oct.) 1959. 4. Burbank, B.; Schiuger, J., and MeGinn, J.: Am. J. Med. Sci 
234-28 (July) 1957. 5. Spielman, A.D.: Ann. Allergy 15:270 (June) 1957. 6. Greenbaum, 
Ann. Allergy (May-June) 1958. 7. Waxler, SH., and Shack, J A.: JAMA. 143:73% 
(1950). 8. Bickerman, H.A., and Barach, A.L., in Modell, W.: Drugs of Choice 1960- 
1961, St. Louis, The CV. Mosby Company, 1960, p 516.9. Wilhelm, R.E., Conn, H.F.: in 
Current Therapy—1961, Philadeiphia, W.B. Saunders Company, p. 417. 


Patent Pending Reprints on request 


Litt, 


an important solution 
in the management 
of resistant 
staphylococcus infections 


VANCOCI 


Vancocin is bactericidal i: 


achieved serum concentrauvions 
Vancocin is effective against 
resistant gram-positive pathog¢ 
resistance does not occul 
Vancocin averts the developme 


biotic-resistant organisms 


Supple 
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back in action Furoxone 


brand of furazolidone 
stops bacterial diarrheas without eradicating the normal intestinal flora 


At a large teaching hospital, a double-blind study with FUROXONE LIQUID in 65 chil- 
dren “demonstrated both symptomatic and bacteriological effectiveness of this drug in 
the outpatient management of bacterial diarrhea” without eradication of the normal 
intestinal flora. This “highly desirable quality”- the preservation of normal intestinal 


flora in children—is held “in contrast to experience with other . . . agents used for this 
irpose.” Overgrowth of nonsusceptible organisms “resulting in colitis, proctitis and 
al pruritus usually associated with bowel sterilization have not been observed” with 
JROXONE. “Side effects were negligible and acceptability of the preparation was ex- 
llent.” [Mintz, A. A.: Antibiotic Med. 7:481, 1960.] Furexeone Liquid is a pieasant 
ange-mint flavored suspension containing Furoxone 50 mg. per 15 cc., with kaolin 
d pectin. Dosage for both children and adults may be found in your P.D.R. en) 


.TON LABORATORIES, Division of The Norwich Pharmacal Company, NORWICH, N. Y. 
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in depression 

for greater 
emotional stability 
in the aging patient 


—= 
Tofranil Tablets of 10 mg. for geriatric use 


During the declining years, frustration arising from 
declining capacity to participate in social and fam- 
ily activities often leads to depression, manifested 
frequently in unpredictable swings of mood.} 
The value of Tofranil in restoring the depressed 
elderly patient to a more normal frame of mind has 
received strong support from recent studies.) 
Under the influence of Tofranil, such symptoms as 
irascibility, hostility, apathy and compulsive weep- 
ing are often strikingly relieved with the result that 
life becomes easier both for the patient and those 
around him. 

Since the dosage requirements of elderly patients 
are lower than those of the non-geriatric patient, 


10 mg. tablet designed specifically for 
Full product information regarding 
effects, precautions and contraind 
able on request. 


References: 1. Cameron, E.: Canad. Psyct 
Supplement 4:S160, 1959. 2. Christe, P 
Wcehnschr. 90:586, 1960. 3. Schmied, J., and Z 
49:472, 1960 

Tofranil", brand of imipramine hydrochloride 
lets of 10 mg. for geriatric use; also availab 
of 25 mg., and ampuls for intramuscular adr 
each containing 25 mg. in 2 cc. of solution (1 


Geigy Pharmaceuticals 
Division of Geigy Chemical Corporat 


135 tiny 
doses mean 
smoother 
steroid 
therapy... 


in the relatively Slow 
acid medium of Releas: 
the fasting 

stomach, Medrol 
Medules remain 
essentially intact 

—only 5% of the 
Medrol content is 
released after 2 

hours at pH 1.2. 
However, in the 
environment of 

the duodenum 
(approaching a 

PH of 7.5), from 

90 to 100% of 

the Medrol is 

released over a 

period of 4 hours. 


Absor 


rademark, Reg. U.S. Pat. Of. 
Trademark 


in acute allergic 
disorders: 


Judged to be “a nearly ideal formu- 
lation,”’ Medrol Medules gave good 
to excellent results in 25 of 28 chil- 
dren with various acute allergic dis- 
orders. ““There were no serious side 
effects and minor complaints were 
reported in only two patients.” The 
author also found that “there is a 
definite advantage for Medrol Med- 
ules inasmuch as much smaller doses 
seem able to produce full clinical 
relief... 


Indications and effects 

Medrol benefits (anti-inflammatory, anti- 
allergic, antirheumatic, antileukemic, anti- 
hemolytic) have been demonstrated in acute 
rheumatic carditis, rheumatoid arthritis, 
asthma, hay fever and allergic disorders, der- 
matoses, blood dyscrasias, and ocular inflam- 
matory disease involving the posterior segment. 
Precautions and contraindications 

Because of Medrol’s high therapeutic ratio, 
patients usually experience dramatic relief 
without developing such possible steroid side 
effects as gastrointestinal intolerance, weight 
gain or weight loss, edema, hypertension, acne, 
or emotional imbalance. 

As in all corticotherapy, however, there are 
certain cautions to be observed. The presence 
of diabetes, osteoporosis, chronic psychotic re- 
actions, predisposition to thrombophlebitis, 
hypertension, congestive heart failure, renal 
insufficiency, or active tuberculosis necessitates 
careful control in the use of steroids. Like all 
corticosteroids, Medrol is contraindicated in 
patients with arrested tuberculosis, peptic 
ulcer, acute psychoses, Cushing's syndrome, 
herpes simplex keratitis, vaccinia, or varicella. 
1. Dugger, J. A.: J. Michigan M. Soc. 59:1812 
(Dec.) 1960 


Medrol” 
Medules 


The Upjohn Company 


Each capsule contains: Medrol 
(methylprednisolone) 4 mg. 
Supplied in bottles of 30 

and 100. 


Kalamazoo, Michigan 
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in allergic respiratory disorders 


Aristocort 


Triamcinolone LEDERLE 
UNSURPASSED “GENERAL-PURPOSE"’ STEROID 
OUTSTANDING FOR “SPECIAL-PURPOSE”’ THERAPY 


ARISTOCORT Triamcinolone has long since proved its unsurpassed efficacy and 
relative safety in treating allergic respiratory disorders, including bronchial 
asthma. Clinical evidence has now shown that ARISTOCORT is also highly valuable 
for “special-problem” patients — asthmatic and others — who, because of certain 
complications, were hitherto considered poor candidates for corticosteroids. 


xample: 

PATIENTS WITH IMPENDING CARDIAC DECOMPENSATION 

In contrast to most of its congeners, ARISTOCORT is not contraindicated when 
edema is present or when cardiac decompensation impends.’ 


PATIENTS WITH EMOTIONAL AND NERVOUS DISORDERS 


Triamcinolone did not produce psychic disturbances or insomnia.” 


PATIENTS WHOSE APPETITES SHOULD NOT BE STIMULATED 

Among patients treated with ARISTOCORT, there was less appetite stimulation, 
especially in those who had previously gained weight on long-term therapy 
with other steroids.* 


PATIENTS WITH HYPERTENSION 
There was no blood pressure increase in any patient treated for bronchial 
asthma, and in some, blood pressure fell. Of these, three had been hypertensive.4 


r. H.; Kao 
im. J. M. Se. 236:720 | Dec. 
2. McGavack, T. H.: Nebraska M. J. 44:37 
Friedlaender, S., and Friedlaender, A. S.: . yiotic Med. & Clin. Ther. 5: 
May) 1958. 
4. Sherwood, H., and Cooke, R. A.: J. Allergy 28:97 (March) 1957 


Precautions: Collateral hormonal effects generally associated with corticosteroids 
may be induced. These include Cushingoid manifestations and muscle weakness. 
However, sodium and potassium retention, edema, weight gain, psychic aberration 
and hypertension are exceedingly rare. In the treatment of allergic respiratory dis 
orders, dosage should be individualized and kept at the lowest level needed to control 
symptoms. Dosage should not exceed 36 mg. daily without .potassium supplementa- 
tion. Drug should not be withdrawn abruptly. Contraindicated in herpes simplex 
and chicken pox. 


Supplied: Scored tablets—1 mg. (yellow); 2 mg. (pink); 4 mg. (white); 16 mg. (white). 


Also available—syrup, parenteral and various topical forms 


=D 


LEI &RLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pear! River, New York 
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ANNOUNCING 
a new antibiotic for gram-negative infections... 
especially those caused by Pseudomonas 


| N 
THE ONLY BRAND OF COLISTIMETHATE SODIUM 
| 


COLY: MYCIN 
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Coty- MYCIN IS PARTICULARLY VALUABLE IN ACUTE OR RESIST- 
\NT GRAM-NEGATIVE URINARY INFECTIONS. It is “the drug 
ff choice’’>"5 in many urinary infections due to Pseudo- 
monas. Coly-Mycin has also been of value in respiratory, 
blood stream, surgical, wound and burn infections when 
due to sensitive organisms. It is often successful when other 
antibacterials fail.) 


For EXAMPLE: In one study, Coly-Mycin cleared the uri- 
nary tract of Pseudomonas infection in 58 of 60 patients. 
In another study, “Fifteen of the 18 patients infected with 
Escherichia coli who were treated with colistin [Coly- 
\lycin] had sterile urine cultures upon conclusion of 
treatment.” 


PRIMARILY BACTERICIDAL" Unusually effective against a 
wide range of gram-negative pathogenic bacteria, espe- 
cially Pseudomonas aeruginosa, Escherichia coli, Aero- 
acter aerogenes and Klebsiella pneumoniae. (Not 
effective against Proteus.) 


RapipLy EFFECTIVE Therapeutic blood levels!6*10.1 and 
irine concentrations are quickly attained.54 


EXCEPTIONALLY WELL TOLERATED in patients of all ages at 
recommended dosage. No blood dyscrasia, renal damage, 
eighth nerve disturbance or other serious reaction has been 
reported, but minor side effects—such as circumoral pares- 
thesias, pruritus, vertigo, and drug fever —have occurred. 


¢ To date there have been no reports of monilial over- 
growth due to Coly-Mycin therapy. 


Resistant strains develop infrequently.) 


«No cross resistance to broad-spectrum antibiotics has 
been reported,® however, cross resistance to polymyxin 
does occur. 


Full dosage information, available on request, should be 
consulted before initiating therapy. 


Supplied: in vials containing 150 mg. colistimethate sodium and 
$ mg. dibucaine hydrochloride for reconstitution with 2 ml. 


sterile distilled water for injection. For intramuscular injection 
only. 


Note to Bacteriologists: Additional Coly-Mycin sensitivity 
discs are available through your regular sources of supply. 


Note to Pathologists and Urologists: Bacteriologists have 
Coly-Mvcin sensitivity discs and are prepared to run sensitivity 
tests on ) our specimens now. 


Reference Carroll, G., and Malette, W. F: J. Urol. 85:86, 1961. 2. Petersdorf, 
“ok, E. W.: Bull. Johns Hopkins Hosp. /07:133, 1960. 3. Hall, J. W.: 
J 40 :561, 1960. 4. Zinsser, H. H.; Lattimer, J. K., and Seneca, H.: 
J. Urol. & 5, 1960. 5. Roberts, C. E., Jr., and Kirby, W. M. M.: Colistin in 


the trea t of hospitalized patients with Pseudomonas infections, presented at 
the 196 ference on Anti-Microbial Agents, Washington, D. C. 6. Schwartz, 
B.S e Antibiotics Annual 1959-1960, New York, Antibiotica, Inc., 1960, 
PP Me Graber, C. D.; Tumbusch, W. T,, and Vogel, E. H., Jr.: Jbid., 
pp. 77-79. Wright, W. W., and Welch, H.: Ibid., pp. 61-74. 9. Ross, S.; Puig, J. R., 
and Zare E. A.: Ibid., pp. 89-100. 10. McCabe, W. R.; Jackson, G. G., and 
Kozij, V } lbid., pp. 80-88. 11. Blaustein, A.: bid , pp. 75-76. 12. Meleney, F.L., 
and Prour (3. R.- Surg. Gynec. & Obst. //2:211, 1961. 13. McCabe, W. R., and 
Packson, « j.: Am. J. M. Se. 240:754, 1960. 14. Carroll, G.: J. Oklahoma M. A. 
4 re . 15. Seneca, H.; Lattimer, J. K., and Zinsser, H.: New York J. Med. 
0:3630, 


BACTERICIDAL ACTIVITY OF, COLY-MYCIN AND 4 
OTHER ANTIBIOTICS AGAINST PSEUDOMONAS* 
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BACTERICIDAL ACTIVITY OF COLY-MYCIN AND 5 
OTHER ANTIBIOTICS AGAINST ESCHERICHIA COLI* 
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concentration °Adapted from Petersdort and Hook.” 
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Modern Nutrition in 
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ERE is a complete presentation of nutritional management of specific 

disease entities and stress situations. Wherever diet is a factor in the treat 

ment of disease or in maintaining good health, this book is the acknow! 
edged reference source. The text abounds with up to date clinical applications 
that give you immediately—without controversial discussion—the exact knowledg: 
vou need for bedside or office diet: iry management of every patient. Sound diet: 
the ‘apy as a modality of treatment is presented clearly. 


The authors have revised the text extensively for this edition. There 


is an 
added chapter on nutrition in relation to coronary atherosclerosis, a new dis 
cussion of natural and acquired immunities, and a full coverage of nutri 
tional considerations in nervous and mental disorders. Several new cor 


tributors increase the broad approach 
to nutrition that made the first edition 
so successful. 


{ FEW OF MANY FEATURES 


Body composition, psychology of hun- —Fully up to date 
ger, antimetabolites, hormonal control —Physiologic approach used through 
of metabolism, deBiciency diseases, nu- out 
trition requirements of persons of all —Nutrition considered as an essentia! 
ages, the vitamins, etc., are included part in the total program of patient 
in this thorough presentation. Physi- 
cians, students, nutritionists, dietitians, ubject presented in three major s¢ 
: tions: Normal Nutrition, Nutrition in 
home economists, public health work- Disease, Nutrition in Periods of 
ers and specialists in fields where diet Physiologic Stress 
and nutrition are important health — Drugs, rest, exercise and other ther 
factors, will find this 2nd edition a peutic procedures included to give « 
> complete picture of necessary be: 
highly useful source of dependable side management. 
information. 


2nd Edition. 1152 Pages. 75 Illustrations 155 Tables. $18.50 


(Published January, 1960 
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. designed to answer 
practical questions 


Baker: ESSENTIAL PATHOLOGY 


This book is a portrayal of disease, directed to the student who is preparing 
himself for practice or research. In the interest of brevity, normal structure and 
function are omitted, although they should be reviewed in textbooks of 


anatomy, physiology and biochemistry. 


“This book is based on the author's observations in the dissecting, autopsy and 


operating rooms, in the laboratories of surgical and experimental pathology, 


and in the wards and clinics of the hospital.”—Preface 


CONTENTS: Part I. The Principles of Pathology. Pathology. Inflammation, 
Repair and Regeneration. Necrosis. Local Metabolic, Histochemical and 
Nutritional Lesions. Fluid and Blood Vascular Disturbances. Obstruction of 
Hollow Viscera. Physical Injury. Chemical Injury. Infectious Disease. Connective 
Tissue and Allergic Diseases. Heredity, Growth and Senescence. Congenital 
Malformations. Cancer and Other Tumors. Part Il. The Cardiovascular 
System. The Respiratory System. The Alimentary Tract, Liver and Pancreas. 
The Genitourinary Svstem. The Blood-forming Organs. The Endocrine 
Glands. The Skin. The Musculoskeletal System. The Nervous System. 

By Rocer D. Baker, M.D., Professor of Pathology, Duke University School of Medicine; 


Chief of Laboratory Service, Veterans Administration Hospital, Durham, North Carolina 
1961 e 645 pp., 470 figs e $9.50 


Latest edition of 
an established text 


Miller et al.: A TEXTBOOK OF 
CLINICAL PATHOLOGY, 6th edition. 


the Textbook of Clinical Pathology is designed to give the medical student, 
intern, resident physician, clinical pathologist, and teacher of medicine an 
thoritative source of information on how most advantageously to use 


clinical laboratory.”—Preface 


Edited by Sewarv E. Mutter, M.D., Professor of Internal Medicine, Medical School; 
Director, Institute of Industrial Health; and Professor in Industrial Health, School 

of Public Health, University of Michigan, Ann Arbor, Michigan; with twelve contributors 
1961 ¢ 645 pp., 470 figs. © $9.50 


THE WILLIAMS & WILKINS COMPANY 


Baltimore 2, Maryland 
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A Primer of 


Electrocardiograp 


By GEORGE E. BURCH, M.D., F.A.C.P. 


Henderson Professor of Medicine, Tulane University School of Medicine: 
Physician-in-Chief, Tulane Unit, Charity Hospital; Consultant in 
Cardiovascular Diseases, Ochsner Clinic, New Orleans; etc. 


and TRAVIS WINSOR, M.D., F.A.C.P. 


Assistant Clinical Professor of Medicine, University of 
Southern California Medical School; Director of 
Heart Research Foundation, Los Angeles, etc. 


RYSTALLIZED in this clearly written primer are the facts necessary for all 
C who are starting to learn about, understand and iia rpret electroc: irdiograms. 

With the information contained in this book anyone, no matter how unfa- 
miliar with the subject, can acquire a basic, fundamental knowledge in the most 
direct manner. The theoretic and many pract: | aspects of electrocardiography 
are covered fully and presented from a mechanistic point of view. The reader 
will thus experience no trouble in unraveling individual tracings. 


4th Edition 


The widely approved style and plan of the book has not been aegis for this 
edition. The textmatter, however, has been brought up to date in accordancé 
with all accepted basic principles and concepts. The sections on right and left 
bundle branch block and right and left ventricular hypertrophy have been ey 
panded and revised. The influence of quinidine on the electrocardiogram is 
discussed and new data are contained in the enlarged sections on electrolyt 
disturbances. Reliable tables of normal values are included and the appendiy 
with its wealth of valuable supplementary material, has been expanded consid 
erably. There are many new illustrations. Por rec 
/ simultan 
This book—a primer in every sense of the word—is a complete course in th: . ihe 
theoretical and practical aspects of electrocardiography. It may be used with ersaghe 
equal assurance as a reference book or text by physicians, internists, specialists in 
many fields of medicine, and by students in under- and postgraduate classes. 


4th Edition. 293 Pages. 286 Illustrations. $5.00 


(Published May, 1960 
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recording 
dollar 


IMPROVED PERFORMANCE— WITHOUT INCREASED COST— 
NOW AVAILABLE IN NEW SANBORN SYSTEMS DESIGNED SPECIFICALLY FOR BIOPHYSICAL RESEARCH 


Por r ‘ording up to four physiologic phenomena Series “964” direct writing (heated stylus) sys- 
simultaneously —two new Sanborn systems offer tem has frequency response to 125 cps, horizontal 
all the benefits, operating advantages and im- chart movement for easy viewing and notations, 
proved performance of modern electronic compo- _ nine chart speeds from 0.25 to 100 mm/sec. 

nents and instrument design. Signals to each Series "564”’ photographic system has identi- 
system are fed through versatile, highly devel- cal preamplifiers and packaging. It features five 
oped interchangeable preamplifiers available in chart speeds, simplified controls for easy opera- 
ECG General Purpose, Carrier, Low Level, Heart tion, and 500 cycle galvanometers for recording 
Sound and other types. Both vacuum tubes and phenomena beyond the response range of a di- 
transistors are used in the Preamplifiers, depend- rect writer. Other advantages include wide scale 
ng on the best component for the particular cir- deflection(uptol5cm)and ability tooverlap traces. 
cuit. Additional reliability is obtained through For complete information call the nearest 
the use of printed wiring boards and other elec- Sanborn Branch Office or Service Agency — or 
tronic advances. Recorders in each system are write Manager, Research Instrument Sales, 
also of improved design. Medical Division. 


MEDICAL Gey DIVISION 


SAN BOR NI 


175 Wyman St., Waltham 54, Massachusetts 
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for 
your 


MEDICAL DICTIONARIES 
THAT ARE DIFFERENT... 


GLOSSARY OF WORDS AND PHRASES USED - ENGLISH FOR THE FOREIGN PHYSICIAN 
IN RADIOLOGY AND NUCLEAR MEDICINE: Jose Murilo Martins, Univ. Ceara, Brazil. | 


Prepared from Various Sources for Medical Secre physician who is planning to come to the 


taries, X-Ray Technicians and Residents in Radiol- — postgraduate training, Dr. Martins cover 

ogy by Lewis E. Etter, University of Pittsburgh. facet of a doctor's life in the Hospital. P 

Over 5,000 terms! At last the radiologist has a 60, 136 pp., 27 il., $5.75 

long-needed glossary covering the particular termi- 

nology of his specialty. Pub. May “60, 224 pp., 2 

il., $8.50. NARCOTICS: Lingo and Lore by J. E. Schn 
Charlestown, Indiana. The 2,333 entries repr 

A DICTIONARY OF TERMS IN PHAMACOG. | the solid core of narcotic slang—useful to | 

NOSY: And Other Divisions of Economic Botany cians, psychologists, attorneys, and in fact 

by George M. Hocking, Alabama Polytechnic Inst one interested in the imagery and interpret 

“This is the most comprehensive English dictionary of words. Pub. '59, 216 pp., $4.25 

in the field of pharmacognosy yet published.” 


J. A. Official Agricultural Chem. Pub. °55, 312 p) : ; 
6 il. $9.75 REVERSICON: A Medical Word Finder 


Schmidt. Proceeds from idea to word wit 
than 25,000 entries embracing all sphe res 
A SOURCE-BOOK OF BIOLOGICAL NAMES | cine and related sciences. Pub. 58, 456 p; 
AND TERMS (3rd Ed. Rev. and Enlarged 2nd 
Ptg.) by Edmund C. Jaeger, Riverside, California 
Here is a Key to unlock the treasury of meaning DICTIONARY OF MEDICAL SLANG AND ki 
of more than a million scientific names and terms LATED ESOTERIC EXPRESSIONS by | 
Abundant cross references—interesting illustra- Schmidt. Includes medical slang term 
tions. Pub. °59, 360 pp., 106 il., $5.75 in the 14th century as well as those bor 
dav—over 6.500 entries. Pub. °59 


A SOURCE-BOOK OF MEDICAL TERMS by 

Edmund C. Jaeger. “A good investment and an 4 DICTIONARY FOR MEDICAL SECRETAI 
excellent item for the medical library of a man IES by Isabel Alice Stanton, Baylor Univ. | 
who wishes to use correctly the technical vocabu- medical secretary should have a_ copy 

lary which he must perforce employ in his daily uthoritative reference guide. Includes 
routine!” Annals of Allergy. Pub. °53, 170 pp ms, diseases, surgical terms and _ pi 

86 il., $5.50 edications, laboratory tests. Pub. May 6 


$6.50 


THE BIOLOGISTS HANDBOOK OF PRONUN.- 
CIATIONS by Edmund C. Jaeger. Both students 


and teachers will welcome this handy guide to the 


rHE STORY BEHIND THE WORD: So 
esting Origins of Medical Terms by Harry W 


accurate and intelligent pronunciation of some Mansheld. Ohio All of 
8,500 most difficult scientific names and terms 
Pub. Sept. ’60, 336 pp., 100 il., $6.75 


the imaginat 
romance behind the language of medi 
included in this treasure house of linguisti 
ture Pub. °58, 352 pp., $8.50 
MEDICAL TERMINOLOGY SIMPLIFIED by 
Luis L. Perkel, Seton Hall Coll. SHOWS HOW 
proficiency in learning medical terminology can 
be attained. Pub. ’58, 116 pp., $3.85 


CHARLES C THOMAS e PUBLISHER 


301-327 East Lawrence Avenue 


Springfield e Illinois 
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In 1961, you, the nation’s physicians, will diagnose 

an estimated 70,000 cases of cancer of the colon and rectum. 
Although potentially this is a highly curable cancer, 

each year more than two thirds of such patients 

die of the disease. Thousands are lost needlessly. 

They could be saved by proper medical treatment of the disease, 
found by annual examination, in its presymptomatic 

and most curable stage. The regular health checkup 

and alertness to first symptoms are great life-savers. 

To help bring such patients to you in time, 

the American Cancer Society has developed 

a forceful, comprehensive public education 

program on cancer of the colon and rectum. 

The Society’s newest film, Life Story 


dramatizes for the public the importance 


of the inclusion of digital and 


PROCTOSCOPIC 
EXAMINATIONS 

IN THE ANNUAL 
HEALTH CHECKUP. 


In this, as in the preparation of all 
of its life-saving educational materials, 
the Society is aided by the best medical 

and lay experts available. 

The physician and the layman 
in the American Cancer Society 
are truly partners for life. 


® 
AMERICAN 


CANCER 
SOCIETY 
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LATE 
REPRINT 


Practical 

pulmonary 

function 

testing 

for the 

practicing 

physician 

by G. 


and A. 
Memphis 


Horton, M.D., 
Drerup, M.D., 


This reprint limits itself to the 
pulmonary function tests that 
are pracical for the small hos- 
pital or physician’s office. It 
describes—how to examine the 
patient—what to look for value 
of chest roentge nogram—physi- 
ologic tests—forms of respiré atory 
insufficie ncy—9 pulmonary func- 
tion tests—common pulmonary 
insufficiency patterns—simple 
pCo, measurements—sample 
record form and a lot more val- 
uable information. 


WRITE FOR REPRINT “AJ” 
OR MAIL COUPON 


WARREN E. COLLINS, INC. | 
| Specialists in Respiration Apparatus | 
| 555 Huntington Ave., Boston 15, Mass. | 
| 

Please send me a copy of the new reprint by 
| Drs. Horton and Drerup plus information on | 
the equipment I have checked. | 

Timed Respirometer [] Double 

Vitalometer Broncho 
Tissot Recording | 


Gasometer Vitalometer 


Stead-Wells 
Spirometer 
New Catalog 


Signed 
St. 


City State 
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WHEN YOUR PATIENTS 
TAKE THEIR OWN BLOODPRESSURE 


Ganglionic blocking agents and other 
hypotensive drugs, now widely used for 
the treatment of hypertension, are highly 
potent agents. They are safe only when 
dosages are regulated according to fre- 
quent bloodpressure determinations. 
Many physicians® find they can teach 
their patients to take their own blood- 
pressure and keep an accurate record. 
In this way dosages may be regulated 
with comparative safety. 


If you are prescribing potent hypotensive drugs 
and want your patients to take their own blood- 
pressure at home, you will be interested in the 
an accurate, mercury-gravity 
instrument for use under your supervision. 


For these patients, the W. A. Baum Co. 
has made available the Rx-ManometeRx. 


This instrument, like all those made by 


the W. A. Baum Co., is a true mercury- 
gravity sphygmomanometer. The 
mercury displacement principle in blood- 
pressure measurement excludes the 
possibility of functional error in the in- 
strument itself. The gravity principle pro- 


vides the standard against which all 


other types of manometers must be cali- 
brated and checked when their accuracy 
is in doubt. 

Although a difference of a few milli- 
meters in bloodpressure determinations 
may be of small moment, it is certainly 
not desirable to compound errors. Ten 
millimeters too low one day, and ten 
millimeters too high the next, leads to 
the important variation of 20 millimeters. 
With an accurate mercury-gravity instru- 
ment, like the Baumanometer, such 
errors, due to the instrument itself, are 
eliminated. 

Whenever — wherever you take a read- 
ing with a Baumanometer you know it is 
. TO BE 
SURE... prescribe a Baumanometer — 


accurate. That is why we say.. 


standard for bloodpressure the world over. 


The $31.95 price for Rx-ManometeRx 
is only slightly higher than the cheapest 
sphygmomanometer which your patients 
can buy. And a Baumanometer, built to 
give years of accurate, dependable serv- 
ice, is certainly the best they can buy. 

When you want an accurate home 
record of your patient’s bloodpressure, 
prescribe the Rx-ManometeRx. Available 
at your surgical instrument dealer. 


° 

1. Ayman, D. and Goldshine, A. D.: Blood Pres- 
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readings before treatment. Am. J. M. Sc. 200:464, 
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foumanometr| W. A. BAUM CO., INC., COPIAGUE, L. I, N. Y. 


Since 1916 Originator and Maker of Bloodpressure Apparatus Exculsively 


| 


and the 
tat 


) 


recommendation 


In Current 
dieta ry 
thinking 


Cholesterogenesis in man is recognized as a highly 
complex process, only partially affected by the 
character of the diet. Nonetheless, the opinion is 
often expressed that the lipid content of the adult 
American diet might well be reduced from its cur- 
rent level of 40 to 50% of daily calories to about 30%. 


The ultimate goal of this recommendation is the 
possible reduction of serum cholesterol levels. 


Because eggs constitute an important part of 
protein, vitamin, and mineral nutrition, they are 
included in virtually every authoritative low fat 
diet. In a diet supplying 2500 calories, 30% of 
which are furnished by lipids, the lipids of two eggs 
comprise only 1/7 of the allowed daily fat intake. 


Two Eggs Provide*: 


Fatty acids 
Saturated (total). ....... 
Unsaturated 
1 Gm. 


Vitamins present: A, D, E, K, B:, Bo, 
Bs, Biz, pantothenic acid, niacin, folic 
acid, biotin. 

Minerals present: Calcium, phosphorus, 
sodium, potassium, chlorine, sulfur, 
iron, iodine, manganese, magnesium, 
zinc, copper. 


*U. S. Department of Agriculture Home and 
Garden Bulletin No. 72, Sept. 1960 


The nutritional statements made in this ad- 
verlisement have been reviewed by the Council 
on Foods and Nutrition of the American 
Medical Association and found consistent 
with current authoritative medical opinion. 


Poultry and Egg National Board 


8 South Michigan Avenue, Chicago 
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Patients like the refteshiig taste 
we and dependability 


TITRALAC® tasiets 


May be chewed, dissolved in mouth, or 
swallowed with water. Each white, mint- 
flavored tablet contains glycine 0.18 
Gm. and Ca carbonate 0.42 Gm. Bottles 
of 100 tablets. 


tent No. 2429596 


TITRALAC® tiquio 


Relief from a teaspoonful—not ounces or 
tablespoonfuls. Each 5cc. teaspoonful of 
white, mint-flavored liquid contains gly- 
cine 0.30 Gm. and Ca carbonate 0.70 Gm. 
Bottles of 8 fluid ounces. 


Northridge, California 
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considerably 
more effective 
than A.P.C. with 
codeine 


OR CODEINE SUBSTITUTES 


TABLETS 


Each Tablet Contains 

Aspirin 200 mg. (3 grains) 

Phenacetin SO mg. (2¥2 grains) 

Caffeine 30 mg. (4 grain) 

Demerol hydrochloride ... 30 mg. (4 grain) 

Adult Dose 

1 or 2 tablets, repeated in three or 

four hours if necessary 

Supplied: 

Bottles of 100 and ‘ath 

1000 tablets, scored. [Jue op 

Narcotic Blank Required. prem 
New York 18, N. Y. 


Demerol (brand of meperidine), trademark reg. U.S. Pat. Off. 
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